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1.0 INTRODUCTION 

Foster Wheeler Environmental Corporation (Foster Wheeler) has been contracted by the 
Northern Division, Naval Facilities Engineering Command (NORDIV) to sample the 
stockpiled soils removed from the Melville North Landfi, stabilize the soil as necessary, 
and dispose of the soil in the McAllister Point Landfii1. This Work Plan is being submitted 
to satisfy the typical requirements for PEU3 AND POST CONSTRUCTION DOCUMENTATION 
under Remedial Action Contract No, N62472-94-D-0398. 

2.0 PROJECT LOCATION AND DESCRIPTION 

The Naval Education and Training Center (NETC) Melville is located approximately 25 
miles southeast of Providence, Rhode Island in the Town of Portsmouth, Newport 
County, as shown in Figure 2-1. The site, located on the NETC, consists of six stockpiles 
of soil under a plastic cover, reported surrounded by haybales. Under contract to the 
Navy, OHM stockpiled approximately 7,619 cubic yards (cy) of soil removed from the 
remediation of the Melville North Landfill. A schematic drawing of the stockpile area, 
with quantities and source areas of the piles indicated, is presented in Figure 2-2.;' 

The Navy has provided the following information concerning the chemical characteristics 
of the stockpiles: 

Approximately 6,156 cubic yards of soil were removed from Areas S and N and have 
been placed in Stockpiles 1, 2, 3, and 4. Analytical data provided by OHM (through 
the Navy) indicates that the contaminant of concern, total petroleum hydrocarbons 
(TPH), is present at levels ranging from 1,000 ppm to 90,000 ppm. PCB levels are 
below 10 ppm, with the exception of Soil Pile 1 which had a single sample occurrence 
of 20.6 ppm. Leachable concentrations of metals, including lead, are dl below RCRA 
levels. There are trace concentrations of asbestos present in some samples, but dl are 
below 1%. The degree of quality controVquality assurance used in sample collection is 
unknown. Information concerning the physical characteristics of the soil has not-been,-. 
provided. _- - -- L . 3 -_ --. - .# C. I . 

.- i. -. -. - -. - 

A total of 904 cubic yards of soil removed from Area N has been placed in Stockpile 
5. Analytical data provided by OHM (through the Navy) indicates that the 
contaminant of concern, TPH, is present at levels ranging from 15,300 ppm to 16,900 
ppm. PCB levels are all below detection limits. Leachable concentrations of lead in 
the two samples provided exceeded the RCRA level of 5 mgh, ranging from 6.62 mgll 
to 46.3 mgh. Asbestos concentrations range from trace to 20%. Information 
concerning the physical characteristics of this material has not been provided. 

A total of 559 cubic yards of soil are identified as coming from "chasing". No data on 
the chemical or physical characteristics of this material have been provided, 
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3.0 SCOPE OF WORK 

The objective of this delivery order is to dispose of the stockpiled soils in the McAUister 
Point Landfdl. In order to achieve this goal, Foster Wheeler is required to' perform the 
following tasks: 

Task 1 - Soil Sampling 
Task 2 - Mobilization 
Task 3 - Stabilization and Disposal of Stockpile 5 
Task 4 - Transport and Disposal of Stockpiles 1,2,3,4, and 6 
Task 5 - Site Restoration and Demobilization 

The concepts for the execution of each of these tasks are discussed in detailed below. 

3.1 TASK 1 - SOIL SAMPLING 

Foster Wheeler will and collect soil samples for chemical and geotechnical an-dysis in 
accordance with Section 4 of this Work Plan and the Sampling and Analysis Plan. 
Samples from Stockpiles 1 through 4 and 6 will be sent to off-site laboratories for TCLP 
and RCRA characterization for off-site disposal and geotechnical parameter testing for 
compaction, liquid limit, and plasticity in accordance with the appropriate ASTM 
standards. Soil from Stockpile 1 will also be sent for PCB analysis based upon the results 
reported by OHM. Samples from Stockpile 6 will be sent for analyses for PCBs, volatile 
organics, TCLP volatile organics, TCLP semivolatile organics, TCLP metals, RCRA 
characteristics, total organic carbon, and Paint Filter Liquid Test. Facsimile copies of 
sample results will be received within 5 working days, and the complete report forwarded 
within 10 working days. 

Soils from Stockpile 5 will be sent to Groundwater Technology Government Services 
(GTGS) for a treatability study to demonstrate if the mix proportions provided in OHM'S 
November 15, 1995 treatability study Report of Findings are effective in stabilizing th-esoi1,:- 
with an initial TCLP-lead concentration above RCRA requirements for land dispo*f$.c - .  --  - -. . 
mgll). GTGS is a team subcontractor under the NORDIV RAC. The tiatability - . 
scope of work consists of the following elements: 

Foster Wheeler will collect and send 3 soil samples (2.5 kg) from Stockpile 5 to 
GTGS for analysis for lead content by EPA 6010A/7000A TCLP methodology. If the 
results of the TCLP-lead extraction and analysis are under 5 mgh, Foster Wheeler will 
consult with the Navy by teleconference to determine if the remainder of the 
treatability study needs to be performed. If TCLP-lead concentrations are low, 
treatment of the soil from Stockpile 5 may not be required. 

The moisture contents, liquid limits, and plastic limits will be determined for the 3 
samples. 



GTGS will divide each of the 3 soil samples into thirds. The nine samples will be 
mixed with the optimal ration of Portland-cement, kiln dust, andlor hydrated lime with 
water as recommended by the OHM in their November 15, 1995 report of findings. 

The 9 samples will be analyzed for lead using TCLP methodology to c o n f m  that the 
lead had been stabilized by the formulation. 

Compaction, liquid limit, and plastic limit testing will be performed on the 9 treated 
samples. Compaction testing will be done by cone penetrometer. The liquid and 
plastic limit testing will be done in accordance with the methodologies described in 
"Soil Mechanics Lab Manual," by B.M. Das. Moisture content for the 9 treated 
samples will also be determined. ' 

GTGS will forward the data package to Foster Wheeler within one week of receipt of 
samples. Foster Wheeler will consolidate the chemical and geotechnical results and 
forward them to NORDN within 3 days of data receipt. 

- - - - 
3.2 TASK 2 - MOBILIZATION 

Upon receipt of a Notice to Proceed from the Navy, Foster Wheeler will mobilize to the 
field to perform the stabilization, loading, transport, and disposal of the stockpiled soils. 
Mobilization activities will include procurement, receipt, and inspection of equipment, 
materials and labor; establishment of environmental protection and site security measures; 
construction of site support facilities; initial health and safety training; quality control 
preparatory inspections; and coordination with the ROICC. Foster Wheeler will take 
advantage of the field facilities already mobilized to the McAUister Point Landfill. 
Therefore, a field trailer and other support equipment will not be required. A detailed Site 
Plan will be provided as a required submittal. 

3.3 TASK 3 - STABILIZATION AND DISPOSAL OF STOCKPILE 5 
- - ..- - ,-' .sa.., 

Foster Wheeler will stabilize the lead contaminated soils in Stockpile 5 using-goj-Jl@d-J. ,-, -: 
-- - 

cement, cement kiln dust, hydrated lime, or a combination of these reagents. Optimal & - 

proportions were developed in a treatability study performed by OHM (November 1995). 
GTGS will validate these formulae in the treatability study described under Task 1. Based 
upon discussions with the Navy, Foster Wheeler will select a reagent mix based upon 
effectiveness in reducing the leachable level of lead, cost, and ease of use. 

Stabilization will be accomplished using a pugmill or two 8 cy mobile mixers, depending 
upon equipment availability and cost. The pugmill/mixers will be charged with the 
appropriate mixture of contaminated soil, stabilization reagent, and potable water. 
Ingredients will be measured on a volumetric basis. Processing will be accomplished in a 
manner to minimize fugitive dust emissions. Foster Wheeler will perform work zone and 
perimeter air monitoring in accordance with the Health and Safety Plan, provided as a 
separate submittal. After mixing, the stabilized soils will be staged for curing within the 



existing stockpile area. Foster Wheeler will inspect the area and upgrade as necessary to 
meet the following requirements of 40 CFR Chapter 1, Subpart L (Waste Piles): 

Impermeable base 
Run-odrun-off controls 
Collection and holding for run-onfrun-off 
Protection from precipitation 
No placement of liquid wastes 

The initial production of stabilized soils will be allowed to cure for 24 hours. Samples will 
collected and sent to an off-site laboratory for TCLP-lead analysis. If the analysis 
indicates that the TCLP-lead level is less than 5 mgll, Foster Wheeler will begin loading of 
the stabilized soils for shipment to the McAllister Point Landfd. If the stabilized soils do 
not pass the TCLP-lead analysis, Foster Wheeler will adjust the mix proportions, 
reprocess, and resample the stabilized mixture. The analytical results will be submitted to 
the Navy for review and approval. During curing, the pile will be mixed periodically to 
enhance evaporation and prevent clumping. - - - - 

The area where the stabilization operation will be performed will be graded and sloped to 
contain runoff and spills that may occur. Measures to be taken include installation of 
diversion ditches to prevent upgrade runoff from entering the area, collection of runoff 
generated within the operations area, and containment of the overall work area using 
haybales and other protective measures. Foster Wheeler will also construct a temporary 
decontamination pad to clean truck tires and remove visible spillage from the sides of the 
roll-off containers before transport vehicles depart from the site. A site environmental 
protection plan will be submitted for approval prior to the start of operations as required 
by Section 7 of this Work Plan. 

Optimal production will be achieved using a pugmill. However, in the event that mobile 
mixers are used, the total batch time is estimated at 30 minutes per batch. Batching and 
loading is estimated at 10 minutes. Mixing time is estimated at 3 minutes (specificrttions,,- - c . . . . . ~  

for mixing of Portland cement usually required a minimum of up to 1 cy capacit~w3Kaxl':-: -. 
A- - s: - .  increase of 15 seconds for each additional 1 cy, or fraction thereof [Design and ~ont ro iof  

Concrete Mixtures, 12th edition, Portland Cement Association, Skokie, IL, 19791). 
Discharging and positioning of the treated soils is estimated at 7 minutes. An assumed 
efficiency rate of 67% was applied to the total cycle time. Based upon these estimates, 
Foster Wheeler anticipates the following duration for the stabilization operation: 

Quantity of soil to be treated = (904 cy)(l. 1') = 995 cy 

*1.1 factor applied to convert the mix ratio of. 125 lbs of Portland cementllb of soil 
(OHM, November, 1995) to a volumetric basis, using a factor of 90 lbdcf for 
Portland cement and 76 lbdcf for moist, loose earth (Field Engineers handbook, 
McGraw-Hill, 1981, p. 123). 



Daily production = (8 cylmixer)(2 mixers/batch)(2 batches/hr)(6 hrs/day**) = 192 
cylday 

Mixing duration = (995 cy)/(192 cylday) = 5.2 days 

Assuming a 48 hour curing process, add 2 days to the mixing duration for a total 
duration of 7.2 davs. 

*I 

6 hours per day of actual operational time was assumed to allow for equipment 
maintenance and repair, weather delays, and other unforeseen events. 

The stabilized soils will be loaded into dump trucks for movement to the McAllister Point 
Landfd. Transport vehicles will be weighed prior to loading and before departure for the 
McAllister Point Landfd. In accordance with DOT requirements, a bill of lading will 
accompany each truckload of stabilized soil. Foster Wheeler will submit copies of the b i  
of lading to the Navy. 

3.4 TASK 4 - TRANSPORT & DISPOSAL OF STOCKPILES 1 ,2 ,3 ,4  AND 6 

Based upon the information provided by the Navy, Stockpiles 1, 2, 3, 4, and 6 currently 
contain 6,715 cy of TPH contaminated, RCRA nonhazardous soil. Approximately 3,500 
cy of soil fiom the Melville stockpiles will be required to complete the McAllister Point 
Landfd. Of this total, approximately 995 will come from Stockpile 5. The remaining 
2,505 cy will be drawn fiom Stockpiles 1, 2, 3, 4, and 6. This will leave a balance of 
4,210 cy of soil requiring off-site disposal. 

Soils will be loaded into dump trucks using a bucket loader. Soils will be loaded in a 
manner to minimize dust emissions. Loading will be performed within the area contained 
by the existing erosion control measures. Trucks will be weighed empty upon arriving at 
the site and prior to departure. Truck tires and sides will be decontaminated prior to 
leaving the site to remove all visible signs of contamination. Truck beds will be lined- and - 
covered during transit. A bill of lading will accompany each load in accordance -- w i w q - ; , .  - .  &. ,-~ 

requirements. Soils designated for off-site disposal will be sent to an approved~f ic~ty- i~r  - -1 
landfill. Foster Wheeler will submit copies of the bills of lading to the Navy. 

Foster Wheeler will c o n f i  that all contaminated soils have been removed by sampling 
the surface soils under the stockpile liners. Samples will be collected along the centerline 
and each edge of the stockpile area at an interval of approximately 50'. Samples will be 
sent for laboratory analysis for TPH. The analytical results will be submitted to the Navy 
for review and approval prior to the commencement of site restoration activities. 

3.5 TASK 5 - SITE RESTORATION AND DEMOBILIZATON 

Following removal of the stockpiled soils, Foster Wheeler will restore the site and 
demobilize. The stockpile area will be graded to match surrounding contours. Disturbed 



areas will be seeded and covered. All equipment, materials, and wastes will be removed 
from the site. 

4.0 SAMPLING AND ANALYSIS REOUIREMENTS 

Foster Wheeler will use the data provided by the Navy from the previous investigation 
performed by OHM to characterize the soils for disposal. The analyses performed by 
OHM are summarized in Table 4-1. Foster Wheeler will only perform additional 
characterization sampling to determine the chemical and geophysical properties of the soils 
as presented in Table 4-2. Foster Wheeler will also perform sampling to provide control 
of the stabilization process and conf i i  that all contaminated soils have been removed, as 
shown in Table 4-2. Detailed sample collection and handling procedures and analytical 
protocols are contained in the Sampling and Analysis Plan, provided as a separate 
submittal. 

5.0 HEALTH AND SAFETY REOUIREMENTS 

The site-specific Health and Safety Plan (HASP) is provided as a separate submiittal. As 
required, the HASP includes organizational information, a potential hazards assessment, 
protective equipment requirements, air monitoring, site controls and protective zones, 
medical surveillance procedures, emergency response and spill control measures, and 
training requirements. 

6.0 WASTE REMOVAL 

6.1 PURPOSE 

This section presents Foster Wheeler's approach to how the various materials generated 
from the site removal activities will be handled. Foster Wheeler will provide a detailed 
Waste Removal Plan as a separate submittal. The materials expected to be generated 
include contaminated and stabilized soils, personal protective equipment, - and -: 
decontamination fluids. -L -<. .: - - _ --. .- -- . .- .- --- -- . = - A. -. .. 

6.2 WASTE HANDLING 

6.2.1 Wastewater 

Wastewater collected from personnel protection and heavy equipment decontamination 
will be collected, placed into DOT approved containers and tested for constituents of 
concern. The wastewater will be disposed off-site at a Navy and FWENC approved 
RCRA Subtitle C Wastewater Treatment Facility. 



TABLE 4-1 

CHEMICAL PARAMETERS ANALYZED FOR SOIL CHARACTERIZATION IN 
PREVIOUS INVESTIGATIONS 

Flash Point / Degree C 
~ 

Reactive Cyanide I mgkg 

UNITS PARAMETER I UNITS PARAMETER 

DH 1 Standard 

Reactive Sulfide 
Paint Filter Test 

Total Organic Carbon I m g k  

Wfkg 
Pass/Fail 

Total PCB mgkg 

RC.RA: 
Arsenic mgb 
Barium 
Cadmium 

I Hexachlorobenzene I mgl 

mgA 
mgjl 

Chromium 
Lead 

Hexachloroethane I mgll 

mdl 

Hexachlorobutadiene 
2-Methylphenol 

mgll 
mrz/t 

4-Methylphenol 
Nitrobenzene 

mgh 
ml$ 

Pentachlorophenol 
Pyridine - 

m@ 
mgh 

Total VOC's W&R 
Mercury 
Selenium 

mi9 
mdl 

Silver I 

Benzene 
Carbon Tetrachloride 
Chlorobenzene 

I I 
mgh . .-. 3 '; 
mgll .- _ _  --. --. - _ _ -  _ ._ - - 
mdl 

Chloroform 
1,4-Dichlorobenzene 

mgb 
mi$ 

1,l-Dichloroethylene 
Methyl Ethyl Ketone 

mgb 
ms/l 

Tetrachloroethylene mg4 I 
Trichloroethylene 
Vinyl Chloride 

1 
mglt 

mdl 



TABLE 4-2 

SUMMARY OF ADDITIONAL CHARACTERIZATION SAMPLING 
REOUIREMENTS 

SOIL PILE No. 

1 1 1 
- - - -- 

3 

PARAMETER 
PCBs 

RATIONALE 
C o n f i i  levels from 
previous sampling 
No existing data TCL VOCs 
provided 
Characterization for off- TCLP VOCs 
site disposal 
Characterization for off- TCLP Semi- 

volatiles site disposal 
TCLP Characterization for off- 

site disposal 
Characterization for off- 
site disposal 
No existing data 

Inorganics 
RCRA 
Characteristics 
TPH 

provided 
No existing data Paint Filter 

Liquid Test provided 
Characterization of Compaction 

Liquid Limits 

suitability for use at 
~ c ~ l l i s t e r  Point LF 
Characterization of 
suitability for use at 
McAllister Point LF 
Characterization of 
suitability for use at 
McAllister Point LF 
Stabilization of lead and 
geophysical properties 
of stabilized soil for 

Plasticity 

Treatability 
Study 

characterization of 
suitability for use at 
McAllister Point LF 



6.2.2 Contaminated and Stabilized Soils 

TPH contaminated and stabilized lead contaminated soils will be loaded into dump trucks 
and transported to the McAUister Point Landfill for disposal. Since the lead contaminated 

, soils have been chemically stabilized to meet the RCRA Land Disposal Restriction (LDR) 
Treatment Standards (40 CFR 268.40) for DO08 soils, the soils are considered to be 
decharacterized and are no longer subject to regulation under RCRA Subtitle C and can be 
land disposed in a RCRA Subtitle D landfii such as McAUister Point Landfill. Hazardous 
waste manifesting is not required for decharacterized and TPH contaminated soil 
shipments. However, transport trucks will be weighed and a Bill of Lading will prepared 
for each truck in accordance with DOT requirements for shipment of hazardous materials. 
Although the stabilized soils are no longer regulated as RCRA waste they may still be 
subject to DOT hazardous material shipping requirements because each shipment may 
contain a total quantity of lead above the DOT Reportable Quantity of one pound for 
lead. FWENC will provide completed Bills of Lading to the Navy for review and signature 
prior to shipment. 

- - 
6.2.3 Other Non-hazardous Wastes . - 

Non-hazardous wastes and debris that are not disposed of in the McAllister Point Landfill 
will be directly loaded into containers for disposal at a Navy and FWENC approved 
Subtitle D solid waste landfill. Soils, cncrete, grubbings, PPE and other miscellaneous 
waste will be placed in appropriate approved containers. Container contents will be 
recorded and records maintained at the field office. Foster Wheeler will provide Bills of 
Lading to the Navy for review and signature prior to shipment. 

6.2.4 Hazardous Wastes 

RCRA regulated hazardous wastes, if present will be placed into appropriate DOT 
approved containers for disposal. Documentation of container contents will be maintained 
at the field office. Hazardous wastes other than DO08 lead contaminated soil wig be - 

disposed off-site at a FWENC and Navy approved RCRA Subtitle C TSDF.*H::.: . 
* 

contaminated DO08 soil will be stabilized on-site to meet RCRA LDR treatment.&id&.fs -- -- - 

(40 CFR 268.40), tested via TCLP to c o n f m  stabilization and if acceptable will be 
disposed in the McAUister Point Landftll as non-hazardous waste. FWENC will prepare 
Waste Profiles, Hazardous Waste Manifests, LDR Notification Forms and other shipping 
documentation for Navy review and signature prior to off-site disposal. Copies of certified 
weight tickets , TSDF signed manifests and all disposal documentation documents will be 
forwarded to the Navy by the Foster Wheeler Project Manager. 

If on-site storage of hazardous wastes is required, the proposed hazardous waste storage 
area will meet generator requirements for less than 90 day storage of hazardous waste as 
per 40 CFR 262.34 and RIDEM 12:030:003: 



All stored hazardous wastes will be removed from the project site for off-site disposal 
within 90 days of first being accumulated . 

Each container will be marked with the date on which the accumulation period begins. 

All hazardous waste storage areas will be marked with a sign stating "Hazardous 
Waste" 

For waste containers containing free liquids , the container storage areas will have a 
containment system capable of collecting and holding spills , leaks and precipitation. 
The containment system shall have an impervious base underlying the containers which 
is free of leaks, gaps or cracks. The capacity will be sufficient to contain the entire 
volume of the largest container or 10 % of the entire volume of all of the containers 
whichever is largest. Run on into the containment system will be prevented .Spilled or 
leaked waste and accumulated precipitation will be removed from the containment 
system in as timely a manner as necessary to prevent overflow of the containment 
system. - - - - 

For waste containers which do not contain free liquids, a secondary containment 
system will not be required or provided, however the storage area will be designed and 
operated to drain and remove liquid resulting from precipitation or the containers will 
be elevated and removed from contact with accumulated precipitation. 

Containers holding reactive or ignitable waste will be stored at least 50 feet (15 
meters) from the property line. 

Each container of hazardous waste will be marked and labeled in accordance with US 
DOT requirements under 40 CFR 172. 

Hazardous Waste Containers will meet US DOT requirements under 40 CFR Parts 
173, and 178. - 

:- ,-c. ::-*, * 
.- - -..-.. _ - -  +- ,- ,- - 

Each container of hazardous waste of 110 gallons or less will be marked in accordance 
with US DOT requirements under 49 CI% 173.204 with the following: 

HAZARDOUS WASTE - FEDERAL LAW PROHIBITS IMPROPER 
DISPOSAL. If found contact the nearest police or public safety authority or the 
Environmental Protection Agency. 

Generator name and Address 
Manifest Document Number 

Waste will be placed in containers in good condition. If container begins to leak, the 
contents will be transferred from the defective container into a good container. 



The containers used will be made of or lined with a material that does not react with 
and is compatible with the waste. 

The containers shall remain closed during storage except when waste ii added to or 
removed from the container. 

The containers will not be opened, stored, or handled in a manner which will cause the 
container to leak. 

The containers will be labeled to accurately identify their contents. 

The storage area and containers will be inspected at least weekly to identify leaks 
andlor deterioration. Inspection reports will be documented in writing. 

Incompatible wastes will not be placed within the same container or in an unwashed 
container that previously held an incompatible waste or material. 

- - 
A container holding a waste that is incompatible with other wastes or materials will be 
segregated from the other materials or protected by means of a an impermeable dike, 
wall, berm or other device. 

Upon project closure, all hazardous was& and hazardous waste residues will be 
removed from the containment system. The containment system wiU be 
decontaminated and all wastes will be disposed off-site at a permitted disposal facility. 

Appropriate hazardous training is provided to site personnel as per 40 CFR 265.16 

A Contingency Plan will be developed to handle any f ie,  spill, or emergency and 
appropriate emergency response equipment (spill cleanup materials, f i e  protection 
equipment, communication devices and alarms) to notify workers of an emergency are 
will be present as required under 40 CFR 265 Subparts C & D . -. - ..- - - C' .'. - C. .-, .. 

.- --. - ,-. 
.-- .- -- d >. 

7.0 ENVIRONMENTAL PROTECTION AND REGULATORY 
COMPLIANCE 

7.1 PURPOSE 

This section discusses the measures to be taken to protect the environment and ensure 
compliance with all required laws and regulations during the execution of the delivery 
order scope of work. 

7.2 PERMITS 

Foster Wheeler is not required to obtain any permits under the scope of work. A RCRA 
Permit is not required for the on-site stabilization of lead contaminated soils as long as the 



site activities are being conducted under the RIDEM Site Remediation Program and have - been approved by RIDEM. A RCRA permits is not required for on-site hazardous waste 
storage because wastes will be stored for less than 90 days. Since all wastewaters 
generated will be disposed off-site at a permitted TSDF, there will be no'discharges to 
POTW7s or surface waters. The on-site soil mixers are not expected to generate any point 
source emissions of VOC's, NOx, SOX, CO or particulates therefore no air discharge 
permits are required. All fugitive dust emissions from material handling and construction 
activities will be controlled by Best Management Practices (BMW). 

Soils removed from the site are anticipated to be classified as RCRA non-hazardous 
because the TPH contaminated solls have been classified as non-hazardous by TCLP 
analysis and the lead contaminated (D008) soils will be stabilized to meet the RCRA 
LDR's at which point the soils are considered to be decharacterized and will no longer 
regulated as a RCRA hazardous waste. 

Any soils which can not be stabilized to meet the RCRA LDR's and any other RCRA 
hazardous wastes generated during on-site activities will be disposed off-site at - - a Navy 

- - 
approved permitted TSDF7s. 

7.3 US EPA /STATE WASTE IDENTIFICATION NUMBERS 

US EPA Hazardous Waste Generator Identification Numbers must be obtained prior to 
any activities if the wastes being disposed contain EPA or Rhode Island State Hazardous 
Wastes. Identification numbers will be obtained from the Navy and verified prior to 
commencement of any activity. If the maunders have not already been obtained , FWENC 
will obtain and prepare the "Notification of Hazardous Waste Activity " and any other 
required forms and forward them to the Navy for review and signature prior to submittal 
to the appropriate agencies. Transporter and TSDF EPA ID numbers will also be obtained 
and verified. 

7.4 WASTE MANAGEMENT - - .e - <' z :  - - .-- - .... 
.- --. ,-. - ,  

Permits will not be required for on-site storage or treatment of RCRA haz&ddi% &s&s - - 

as long as all wastes are stored on-site for less than 90 days and RIDEM has approved the 
lead soil stabilization activities under RIDEM's Site Remediation Program. All on-site 
hazardous waste storage and treatment will be conducted in accordance with RCRA 
generator requirements as discussed in Section 6.0 Waste Management. 

8.0 PROJECT MANAGEMENT 

8.1 PROJECT SCHEDULE 

The Project Schedule is provided as Figure 8-1. Foster Wheeler will adjust the schedule 
as necessary to meet the requirements for closure of the McAllister Point Landfill. 
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8.2 PROJECT STAFFING PLAN 

The project staffmg requirements are depicted in Figure 8-2. 

The Project Manager is responsible for overall execution of the delivery order. He reports 
directly to the NORDIV RAC Program Manager and is the Navy's principal point of 
contact. The Project Manager is responsible for the preparation of all project submittals, 
making coordination with all host facility personnel, ensuring compliance with project 
technical specifications, and enforcing budget and schedule compliance. 

Task 1 (Soil Sampling) will be supervised by the Field Operations Lead (FOL). The FOL 
reports directly to the Project Manager and is responsible for collecting the chemical and 
geotechnical samples and coordinating laboratory analyses. The FOL will be assisted by a 
field chemist who is cross-trained as a Health and Safety Officer. 

Tasks 2 (Mobilization), 3 (Soil Stabilization), 4 (Transport and Disposal), and 5 (Site 
Restoration and Demobilization) will be supervised by the Project Superintendent. The 
Superintendent reports directly to the Project Manager and is responsible for e n s G g  that 
all site work is performed in accordance with the project technical, regulatory, and health 
and safety requirements. The Superintendent will be supported by a Health and Safety 
Officer and Field Technician and will oversee the craft labor employed on site. 

8.3 MEETINGS 

There are no scheduled meetings or reviews within the scope of work. However, Foster 
Wheeler will attend project meetings as requested by the Navy. 

9.0 OUALITY ASSURANCEIQUALITY CONTROL 

This Quality AssurancelQuality Control (QNQC) section describes the organization, 
inspections, tests, procedures, and documentation necessary to produce a completed.-. 
project which complies with the governing regulations and the technical. stateDt$t&f;:~~. . - 

_-- --. - - - 
work. .- . 

9.1 ORGANIZATION AND RESPONSIBILITIES 

QNQC duties are the responsibility of the Project Manager, assisted by the on-site 
Contractor Quality Control System Manager (CQCSM). He will employ physical 
inspections, direct measurements, and confirmatory laboratory testing to venfy that work 
is being performed in accordance with the project plans. All subcontractors will conform 
to and participate in the program described herein as part of a unified team. Due to the 
limited scope and duration of this project, the Project Superintendent will also serve as the 
CQCSM. 



FIGURE 8-2 

STAFFING PLAN 

TASK 
PERSONNEL 1 2 3 4 5 

Pro-ject Manager 1  1  1  1  1  
Field Operations Lead 1  
Field Chemist/HSO 1  
Site Superintendent 1  1  1  1  
Site Health & Safetv Officer 1 1 1 1 1 1 1 1 1  

Laborers 2 2 2 2 
Equipment Operators 3 3 3 3 
Teamsters I 1 1 1 1 1 1 1 1  

Analytical Laboratory X X I X I 
Geotechnical Laboratorv 1 X I I I I 

I Treatability Study 1 X 1 
Transportation/Disposal X X X 
Hvdroseed X 

I Pickup Truck 1  1  1 1  
Water Truck 1 1  1  1  
Excavator 1 1  1  

I Bucket Loader I 1 1 1 1 1 1 1  

*Two 8 cy mobile concrete mixers may be substituted for the pugmill. - - -I. - e' .: -, - .-- . "- 
* .  -- --. a 

.- - - 
--- .. 



Foster Wheeler will direct and maintain responsibility for the overall QAfQC program and 
will manage subcontractors in a manner to maintain project requirements. Subcontractors 
will be used for laboratory analyses, geotechnical testing, treatability study, -and transport 
of contaminated soils. 

9.2 PROBLEM OR WORK DEFICIENCY MEETINGS 

If a major problem or deficiency occurs or is likely to occur, a special meeting to address 
related issues will be held. The meeting may be attended by the Project Manager, Navy 
Design Manager, Resident Office in Charge of Construction, and others as required. 
Meetings may be conducted at NETC Melville, NORDIV, or by teleconference. The 
purpose of each meeting will be to define and resolve potential problems or work 
deficiencies in the following manner: 

Define and discuss the problem or deficiency 
Review alternative solutions, including their effects on schedule and budget 
Implement a plan to resolve the problem or deficiency - - - 

9.3 SUBMITTALS 

The Project Manager is responsible for maintaining the submittal register and reviewing 
and certifying-that submittals are in compliance with the contract requirements. An 
independent review will be performed by the Program QC Manager. Submittals will be 
approved by the QC Manager before release to NORDN. All submittals will be 
accompanied by a transmittal form which will identify the submittal and provide a unique 
tracking number. The project Submittal Register is provided as Table 9- 1. 

9.4 TESTS AND INSPECTIONS 

9.4.1 Production Testing 

-: / .:= 
Foster Wheeler will collect a sample for TCLP-lead analysis from the initial .product-bq&f - .  - - -  - 2 _. 
stabilized soil produced, and every 10% (on a flow rate basis if a pugmill is used or every -- - 

10th batch if mobile mixers are used). The tests will be performed by an off-site laboratory 
under an expedited turnaround. 

9.4.2 Preparatory Inspections 

A preparatory inspection will be performed at each major definable stage of the 
remediation project. These will typically include the following: 

Review of the work plans and Standard Operating Procedures 

Examination of the work area in question to assure that all preliminary work necessary 
for the next phase of remediation to occur has been completed 



TABLE 9-1 
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SCOPING ; Work Plan ------- - r------- r------ 1-------- 

- - - - - - - - r - - - -  I I I 

-------- F I I Samj&g ----- and ~ n d ~ s i s  ------------ Plan I I x I x 
r-- r------- r------ T------- 
I Sam~ling Results Summarv I I x I 

f 
r---------------------- I 

2 
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-------- I Detailed Site Plan r------------------------- I I X I 
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I Photographs of Existing Site I x I , I 

; Site EnvironmentaI Protection Plan I x I .-- x --------r------------------------ r------- r------ -I-------- 
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I I I -------------------------------------------------------- t 3  
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- - - - - - - - - I r-----T- Confirmatory --- Sarnplin_gResults - --------- I r-------r------ I X I X 
-I-------- 

- - - - - - - - - I I---- Cornfietion ------- Photographs - ---------- I X I r-------I------- I -I-------- 

I Closure Report I I x I x 



a Verification of all field measurements 

Physical examination of material and equipment to verify their presence and sufficient 
quantity, as well as conformance to submittals and work plans 

Verification of proper bill of lading and acceptance of material disposal 

The Project manager will be advised of inspection results. Deficient work activities may 
required a more rigorous schedule of reinspection or stop work until problems or 
deficiencies have been resolved. Deficiencies and the results of follow-up inspections will 
be documented on the appropriate inspection sheet. 

9.4.3 Confirmatory Samnlino, 

Foster Wheeler will conduct confirmatory sampling for total petroleum hydrocarbons 
(TPH) upon removal of the contaminated soils. The analytical results will be forwarded to 
the Navy for review and approval prior to final seeding of the area. - - - 

9.4.4 Com~letion Inspections 

The Project Superintendent and SHSO will jointly conduct a completion inspection at any 
increment of work established in the work plans and Standard Operating Procedures, as 
well as at the completion of aU work. Any punchlist items will be reviewed to assure that 
al l  items have been completed and corrected. The Navy may elect to accompany the 
inspection team or perform supplemental QA inspections. Any nonconforniance noted 
will processed by the Project Superintendent and resolved in a timely manner and 
identified in a final punchlist, as needed. Final inspection items may include material 
conformance, final grading and seeding, and receipt of bills of lading and/or weight tickets. 

9.5 CHANGES 
- 

-b" c' ..' 
If circumstances develop during the project that make it necessary or advisable ta m&-- ;:. 

.- i. - -.. 
the Work Plan or Sampling and Analysis Plan in order to accomplish project goals,-% -- - -  

Field Change Request (FCR) will be forwarded to the Navy for approval. .Events such as 
a change in the site conditions or system performance may result in an FCR. Changes may 
be discussed with the Navy Design Manager telephonically and followed up with an FCR 
to avoid negative impacts on the project budget. 

9.6 DOCUMENTATION 

Documentation of operations recordkeeping, photographic evidence of work performed, 
and as-built drawings will be provided to the Navy as part of project closeout. 



9.6.1 Operations Recordkeeping 

All inspection and testing activities will be documented with appropriate forms. These will 
address each work activity -inspected by the Project Superintendent according to 
established acceptance criteria. The Project Superintendent will maintain current records 
of quality control operations and activities and tests performed, including the work of 
subcontractors and suppliers. These records will include factual evidence of the required 
quality control activities performed, including: 

Work performed daily, giving location, description, and staff 

Results of tests and QC activities with references to spccifications/plan requirements. 
The control phases involved for each definable work feature (i-e. preparatory. 
completion) will be identified. Any deficiencies and corrective actions will be noted 

Materials received, with statement of its acceptability and storage 

- - - - 
Submittals, reviewed with contract reference, including staff and action taken 

Results, instructions, andlor corrective actions taken as a result of specific job safety 
evaluations 

Any instructions given or received, conflicts in plans or specifications and status of 
resolving these issues 

Subcontractors' verification statements and certifications 

Completed Field Change Requests 

QC Daily Log - -. - ,'-'. ., - e ... - .- -- --. -. - . --. - Photographic Log -. -- - %. 

Operations records will include a description of trades working on the project, the number 
of personnel working, weather conditions, and any delays. These records will also include 
both conforming and deficient features of work. 

9.6.2 Photographic Documentation 

Still 35mm color photographs will be taken as needed to record work progress conditions. 
Premobilization photos will be taken to record any on-site and off-site features that may 
be susceptible to damage from project activities. Progress photos will be taken at the 
same locations, if possible, to record the same perspective throughout the project. - 



Progress photos will be taken to document milestone events, unique operations, or non- 
conforming situations. 

The photo log will include the date the photo was taken, initials of photographer, and a 
description of the view shown in the photo. 
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FOSTER WHEELER ENVIRONMENTAL CORPORATION 

July 3, 1996 
1284-00 1 1-96-0395 
No Response Required 

Mr. Paul Briegel 
Contracting Officer's Technical Representative 
Northern Division 
Naval Facilities Engineering Command 
10 Industrial Highway, Mail Stop #82 
Lester, PA 1 9 1 13 

Subject: REMEDIAL ACTION CONTRACT (RAC) N62472-94-D-0398 
DELIVERY ORDER NO. 1 1, MODIFICATION NO. 4 
NETC - NEWPORT TANK 50 REMEDIAL ACTION 

Enclosure: RAC WORK PLAN RESPONSES TO COMMENTS 

Dear Mr. Briegel: 

Enclosed please find responses prepared by Foster Wheeler Environmental Corporation to the comments 
attached to your memorandum dated June 13, 1996. Based on the comments, revisions were made to 
several pages of the Work Plan and are attached to replace the former pages. In addition, Appendix E 
(attached) is added to the Work Plan to provide information relative to the pilot test equipment. 

If you have any questions or comments concerning this submission, please contact me at (6 17) 457-8244. rn6&,& 
P 

Dawd McCarron, P.E. 
Delivery Order Manager 

cc. A. Holcomb 
A A212 

File: 2.1; Langhorne (P. Dowling) 



FOSTER WHEELER ENVIRONMENTAL CORPORATION 
NAVAL EDUCATION AND TRAINING CENTER (NETC) 

TANK 50 
NEWPORT, RHODE ISLAND 

DRAFT ANNOTATED RESPONSES TO NORTHDN REVIEW COMMENTS 

Reviewer: P. Briegel, NORTHDN June 13, 1996 

The following are responses to NORTHDN review comments on the Draft Work Plan for the Tank 50 
Bioremediation Study, dated June 13, 1996. The NORTHDN comments are provided in italic type 
followed by Foster Wheeler Environmental's responses in bold type. 

Comment 2: Thejield test does not include injection of nutrients. Considering the contaminant, depth 
of contamination and tightness of the soil, I consider this a critical evaluation which 
should occur in-situ. Please provide the rationale for not conducting this testing. I 
would consider this more representative than simply conducting bench scale testing. 
Also, ifbench scale testing utilizes unlimited supplies of oxygen and nutrients, how does 
the contractor intend to correlate these results to afield application? 

Response: Field-scale application of bioventing has shown that, in most cases, adequate 
biodegradation rates can be achieved by aeration alone with natural infusion of 
moisture and nutrients sufficient to sustain biological activity (Air Force Center For 
Environmental Excellence (AFCEE), "Test Plan and Technical Protocol for a Field 
Treatability Test for Bioventing." May 1992). The additional data gathered on 
nutrient enhancement in the bench-scale study will be sufficient to assess the practical 
advantage, if any, of adding nutrients during full-scale application in the field. 
Further, the short duration of the field test (13 weeks) and subsurface heterogeneity 
make field assessment of nutrient addition impractical during the pilot study. In the 
field, enhancement by nutrient addition can only be demonstrated either by running 
two pilot tests in parallel (one with and one without nutrient addition) or  by running a 
two-phase test with oxygen-only addition in the first phase followed by oxygen and 
nutrient addition in the second phase. The first alternative requires fairly uniform 
site conditions to select two similar pilot test cells, which is not practical on this site. 
The second alternative requires a pilot test of sufficient duration to achieve 
quantifiable results from both phases of testing. Both alternatives are expensive and 
are not likely to generate data which will conclude that the addition of nutrients are 
required during full-scale implementation. The laboratory testing alone will be 
sufficient to determine if addition of nutrients will significantly enhance remediation. 
If laboratory testing shows that a significant increase in biodegredation rates can be 
achieved by either moisture or nutrient addition, then these enhancements will be 
recommended for full-scale implementation. 

The bench-scale testing protocol includes microcosms constructed under four 
conditions simulating the natural unenhanced condition and three possible 
combinations of oxygen andor nutrient addition to stimulate remediation (Work Plan 
Appendix B, Bench Scale Biodegradation Study). These conditions are: 



Non-enhanced - no amendment with oxygen or inorganic nutrients (equivalent 
to natural unenhanced conditions); 
Oxygen-enhanced - amended with oxygen only (equivalent to bioventing 
only); 
Nutrientenhanced - amended with inorganic nutrients only (equivalent to 
nutrient addition only under natural oxygen limited conditions); and 
Oxygednutrient enhanced - amended with oxygen and inorganic nutrients 
(equivalent to bioventing with nutrient addition). 

During this laboratory testing, oxygen andlor nutrients (when supplied) are supplied 
essentially in unlimited amounts in order to estimate the biodegradation potential 
under optimum conditions for each of the amendments. Comparison of the results 
between microcosm conditions will provide a relative measure of the impact on 
biodegradation rate and extent which can be achieved by each addition: oxygen; 
nutrients; or oxygednutrients. These results can then be combined with the results of 
the oxygen-only field biovent pilot test to estimate the amount of enhancement which 
can be achieved in the field by the addition of inorganic nutrients during bioventing. 

Comment 3: Utilization of 3 people during system startup is not cost eflective. 

Also, please jusfijj 3 new wells when 5 existing wells are located in the vicinity of the 
area to be evaluated. 

The data to be accumulated to assess system performance during bioventing and 
sparging field tests appears more extensive than required to support the final 
configurafion, especially if the only goal of the field testing is determination of radius of 
influence and resplrometry testing. The proposed testing could be accomplished in the 
first week and the system left operational for the remaining performance period which 
follow-up testing every 2 to 3 weeks after startup. 

Response: A minimum of two people are needed to complete the tasks as outlined in the Work 
Plan for the start-up portion of the pilot test. A third person will be necessary to 
serve as the Health and Safety Officer (OSHA cross-trained person). This person 
will also provide support as needed during the week to become familiar with 
performing the pilot test tasks as this person will likely be responsible for operating 
the pilot test system and performing all specified tasks during the following 12 weeks 
of pilot test operation. 

The three new wells are required because none of the existing wells were suitable for 
data collection (this was not known until the appropriate information on the well 
construction was obtained and reviewed). Specifically, one well is needed to act as the 
biovent extraction well (no existing wells have sufficient screen above the water table 
to perform this function). The other two wells are needed to generate air flow data 
(vent and sparge air) in the unsaturated soils (no existing wells have sufficient well 
screen above the water table). These wells will be screened below the water table as 
well as to ensure sufficient data is collected from the biosparge testing. 

The goals of the field testing are to determine the design parameters for a full-scale 
system (radius of influence, etc.) and to determine the feasibility of biospargingl 

2 



bioventing at the site. While the majority of the information required for design will 
be acquired within the first week of system operation, data collection to assess 
feasibility will occur throughout the first pilot test. The evaluation of feasibility 
involves collecting data on the rate and extent of biodegredation and the changes in 
these parameters over time. The system performance monitoring plan includes 
collecting four types of information: in situ respirometry testing, biovent effluent 
monitoring for oxygen, carbon dioxide and VOCs, well head monitoring for oxygen 
and carbon dioxide, and soil and groundwater sample analyses. In situ respirometry 
testing will be conducted at the start and completion of the pilot test and provide data 
on the rate of degradation at discrete locations throughout the test area initially and 
after 13 weeks of stimulation by aeration. Biovent effluent monitoring provides data 
on the overall performance of the system in terms of the average degradation rate and 
changes of this rate over time. This monitoring also allows estimation of the mass of 
hydrocarbons removed by volatilization as opposed to biodegradation. The largest 
changes are expected to be measured during the first four weeks of operation with 
smaller but still significant changes over the remainder of the test. The well head data 
provides on-going information on respiration at discrete location and, similarly to the 
biovent effluent data, the largest changes are expected during the first month of 
operation with smaller but still significant changes over the remainder of the test. 
The frequency of monitoring for these parameters will decrease after initial test 
operation, but must be maintained in order to assess changes in rates' over time. 
These changes are expected to vary non-linearly over time and are likely to be 
different at different locations within the test zone due to subsurface heterageneity 
and variations in contaminant loading. 

Comment 4: The pilot area to be observed is about 15 to 20 feet below grade, which is the location of 
the most heavily contam~nated soils. No. 6Jitel oil resides fiom this depth to about 30 
feet below grade. How does the contractor intend to use the information derived from 
the testing at 20 feet to confirm treatabil~ty and system performance requirements for the 
deeper contamination (i.e., will the results be representative of that expected through the 
site?)? 

Helium IS mjected on day 3 of the pilot test and measured in monitoring wells and at the 
system d~scharge polnt for the remamder of that day. To adequately conduct a 
respirometry study and determine air transport capacity, the helium tracer should be 
measured for 4 to 5 days after injection. 

Response: Based on soil conditions and the vertical extent of the contamination surrounding 
Tank 50, and our experience at similar sites, the air flow and respirometry 
information generated during the pilot test will be considered representative of the 
entire area of remediation. 

The helium injection into the sparge well is planned to be injected at one time (15-20 
minutes in duration) simulating a slug of helium. This helium will then be transported 
through the soil matrix simulating the air (oxygen) flow. The monitoring duration 
will depend on the rate of air sparge flow and the distance to the surrounding 
monitoring wells. Our experience shows that helium will be measurable in 
surrounding wells for 0 to 4 hours after injection. However, helium monitoring will 



continue as long as measurable concentrations of helium are present in the monitoring 
wells. 

Comment 5: Provide well construction details, manufacturer's sheets for equipment, details for the 
electrical trench, pole mounted materials and a system electrical schematic. 
Sparginghenting equipment capacihes and the basis for equipment sizing should be 
included in the manufacturer's literature. The electrical data should be approved by 
NETC Public Works ofice prior to procurement of any materials and fiy feasible) prior 
to Pnalizing the Work Plan.. 

Response: The details listed above will be provided as Appendix E to the Final Work Plan. The 
electrical system has been reviewed and coordinated by the NETC Public Works 
office. 

Comment 6: In Sections 4.0, 5.0 and 6.0, the Work Plan refers to the Tank Farm No. 4 planning 
documents for analytical, waste handling and QC requirements. The planning 
documents on Tank Farm No. 4 were incrementally prepared making the information 
dzficult to review. We should not expect others to refer to Tank Farm No. 4 documents 
for work descriptions or requirements. In my opin~on, deleting the reference would be 
suficient for this minor pilot test and would eliminate the potential for confision by 
other rewewers. . 

Response: The reference in Section 4.0 has been deleted. References in Section 5.0 to Tank 
Farm No. 4 refer to transport of wastes only and do not reference Tank Farm No. 4 
planning documents. The references in Section 6.0 have been deleted. Applicable QC 
requirements are provided in Appendix D. 

Comment 7: Section 9.0 alludes to CRMC requirements and advzses that the Navy will perform a 
CRMC program evaluation. What is the nature of the evaluation and who m the Navy 
agreed to conduct the evaluation? 

Response: A conversation was held with Mr. Ron Blanchard (NETC - Newport) to discuss the 
SOW for planned activities. Regarding CRMC consistency determinations, Mr. 
Blanchard stated that our activities would be covered under the Base's general 
program for maintenance related to utilities. No further action was deemed necessary 
for Foster Wheeler Environmental or the Navy related to the CRMC. 

Comment 8: The submittal reglster should have NORTHDIV as approving activity (since thw IS a 
pilot vice (versus) permanent installation) for all items except the electr~cal system 
requirements. 

Response: The submittal register has been revised. 



Comment 9: The inspection reports, daily report, QC report and _field change request are not 
required for this pilot, but can be submitted if they assist in keeping activity personnel 
informed. 

Response: The QC forms will be utilized to assist in tracking work 



1.0 INTRODUCTION 

Foster Wheeler Environmental Corporation (Foster Wheeler Environmental) has prepared this Work Plan 
in conjunction with our subcontractor Flour Daniel GTI, Inc. (Fluor Daniel GTI) as part of remedial 
activities at Tank 50 (the Site) in Tank Farm No. 5 at the Naval Education and Training Center (NETC) in 
Newport, Rhode Island. The Work Plan was completed under Delivery Order No. 00 11, Modification 4 of 
the Northern Division of the Naval Facilities Engineering Command Remedial Action Contract No. 
N62472-94-D-0398. 

The purpose of this Work Plan is to provide the strategy, work requirements and summary of activities for 
completing bioremediation bench scale and pilot scale testing. The primary work objectives are as follows: 

Conduct a pilot scale bioremediation test at the site for 13 weeks in parallel with a bench scale 
biodegradation study; 
Conduct pre-pilot study soil sampling with analysis for total petroleum hydrocarbons (TPH); 
Calculate the consumption rate of petroleum hydrocarbon at the Site; 
Determine the feasibility of biosparging/bioventing at the Site; and 
Determine the operational parameters of a biosparginghioventing system and present a basis of 
design for a full scale system. 

2.0 SITE DESCRIPTION " 

2.1 Site Location 

NETC-Newport is located in the Towns of Newport, Middletown, and Portsmouth, Rhode Island, 
approximately 25 miles southeast of Providence. Tank Farm No. 5 is situated in the northcentral portion 
of NETC-Newport in Middletown, IU. Tank 50 is the northernmost tank in Tank Farm No. 5 (Figure 2-1). 
Tank Farm No. 5 is bordered by the Defense Highway to the nortldnorthwest; a cemetery to the southwest; 
woodlands and residential property to the southeast; and Greene's Lane to the nortldnortheast. Gomes 
Brook transects the northern portion of the tank farm. The brook flows westerly, to Narragansett Bay, and 
provides surface drainage for the northern portion of the facility. 

Tank Farm No. 5 'occupies approximately 85 acres and contains 11 former USTs, numbered from 49 
through 59. A paved road leads into the farm, passing between the tanks in a loop. With the exception of 
Tank 53, there is no secured perimeter fence at the tank farm.. Tank 50 was used to store virgin heavy fuel 
oil but is not currently in use. Structures located at Tank 50 include the tank itself and the former pump 
house 

2.2 Environmental Conditions Report 

A site visit was conducted on May 22, 1996 by Foster Wheeler Environmental personnel. Photographs 
were taken as part of the site visit in order to document the existing conditions and are included in 
Appendix A 
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3.0 SCOPE OF WORK 

The Scope of Work for this delivery order includes the following activities: 

Site Mobilization and Equipment Setup; 
Bench Scale Biodegradation Study; 
Pilot Scale Operation; 
Demobilization/Site Restoration; and 
Post Pilot Test Report. 

3.1 Mobilization 

The mobilization effort for this task will take approximately three weeks and include the following: 

Collection of soil and groundwater for the bench scale biodegradation study; 
Installation of one (1) biovent well and two (2) monitoring wells; 
Collection of 18 pre-pilot scale study soil samples; 
Installation of utilities (electric); and 
Construction of the pilot scale system components. 

The office facilities at the water treatment facility will be used to support the personnel for this work. Tank 
50 will have a temporary decontamination area for personnel and equipment decontamination. 

Soil Borings and Sample Collecnon 

Soil borings will be completed at the Site to collect pre-pilot test soil samples and to enable the installation 
of one (1) biovent and two (2) monitoring wells. The boring locations are shown in Figure 3-1. Section 
4.0 discusses the procedures for sampling and analysis. 

The boring area and the Breathing Zone (BZ) of the workers will be screened for volatile organic 
compounds (VOCs), monitored for visual evidence of contamination. Soils excavated as a result of boring 
activities will be screened for VOCs and monitored for visual evidence of contamination and managed per 
Section 5.0, Waste Management Plap. 

A drilling subcontractor to Foster Wheeler Environmental will be used to assist in the work. The crew for 
this work will consist of a two man drilling crew and one Foster Wheeler Environmental geologist. 

An underground line will be installed to supply power fiom the existing line power (Figure 3-1) to the 
blowers and other power equipment. A 45 KVA transformer will be installed on an existing concrete pad 
to reduce voltage necessary for site equipment (Figure 3-1) (Appendix E). A meter will be added to track 
usage. 

A 2 foot deep trench will be excavated to connect the pad transformer to the proposed location of the site 
equipment at Tank 50. Soils excavated as a result of trenching will be screened for VOCs and monitored 
for visual evidence of contamination per Section 5 .O, Waste Management Plan. 



An electrical subcontractor to Foster Wheeler Environmental will install the electric service. It is 
expected that the crew for this work will consist of an excavator operator, two laborers, a licensed 
electrician and a Foster Wheeler Environmental engineer. 

Equipment Setup 

Equipment used during the pilot test will be specified as weather resistant, and suitable for use on a 
temporary (leased or rented) pilot scale operation basis. Equipment pads or enclosures will not be 
included. 

Major equipment to be used include an air compressor and blower. Each of these will be skid mounted with 
the necessary fittings and valves (Appendix C). Other equipment to be used during monitoring include a 
flame ionization detector (FID), multi-gas meters and other hand held meters. 

The crew for this work will consist of an electrician, a Foster Wheeler Environmental engineer and a 
technician. 

3.2 Bench Scale Biodegradation Study 

The Remediation Technology Testing Facility (RTTF) of Fluor Daniel GTI will perform the 
biodegradation study on TPH contaminated soil and groundwater which will be collected during 
mobilization activities. 
Appendix B contains a summary of the work to be performed as part of this activity. 

3.3 Bioremediation Pilot Study 

The Bioremediation Pilot Study will be conducted at the Site and follow the procedures described in 
Appendix C. This section provides a summary of the activities described in Appendix C. 

Pilot Test Startup 
Duration: 1 week' 
Personnel: 1 Site Supervisor, 2 Testing Engineers 
Pre-Test Monitoring: Groundwater parameters (depth, DO, pH etc.); Vadose zone parameters 
(VOC, C02, vacuum etc.) 
Biovent Well: Establish air extraction rates 
Biosparge Well: Establish air injection rates 

Pilot Test Operation 
Duration: 13 weeks 
Personnel: 1 Testing Engineer or Tank Farm 5 Treatment Plant Operator - twice per week 
Operation Monitoring: Groundwater parameters (depth, DO, pH etc.); Vadose zone parameters 
(VOC, C02, vacuum etc.) 
Biovent Well: Air extraction at rate determined during startup. 
Biosparge Well: Air injection at rate determined during startup. 

Post Pilot Test Operation 
Duration: 10 weeks 
Personnel: 1 Water Treatment Plant Operator 
Monitoring: None 
Biovent Well: Air extraction at rate determined during operation 
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0 Biosparge Well: Air injection at rate determined during operation 

3.4 Demobilization 

Following the completion of pilot test activities, all equipment will be decontaminated on-site in the 
decontamination zone. All the power connections will be disconnected if necessary. Areas of the Site 
which have been disturbed will be graded, covered with topsoil and revegetated. 

3.5 Post Pilot Test Report 

The following are anticipated to be included in the Post Pilot Study Report 

Discussion of Bench Scale Biodegradation Study results with associated analytical results; .. 
Discussion of Pilot Scale Study results with associated analytical results and projected 
hydrocarbon degradation rates; 
Description of construction activities completed and red lined markups of permanent 
construction features; 
Site hydrologic conditions based on observations and monitoring well gauging data; 
Basis of Design for a full scale system which will include a site plan, P & ID drawing, a general 
arrangement drawing, and performance descriptions of biosparginghioventing components and 
utility requirements; and 
Estimated duration of remediation based on contaminant distribution presented in previous site 
investigation reports. 

It is assumed that there will be one meeting with the Navy to discuss the Post Pilot Study report and one 
revision of the report based on comments received from the Navy. 

4.0 SAMPLING AND ANALYSIS PLAN 

This section briefly discusses sampling and analysis activities that will be performed in support of 
remedial activities at Tank 50. Sampling and analysis activities are anticipated to include pre-pilot study 
TPH analysis, bioremediation treatability study sampling and analysis, and excavated soil segregation 
analysis. The sampling and analysis are detailed below: 

Eighteen pre-pilot study samples will be collected for TPH analysis by EPA Method 80 15M 
utilizing split spoon samplers during well installation activities (Figure 3-1). Continuous 
sampling will be completed from the observed top of contamination and extend to the 
bottom of the boring. Specific depths will be determined in the field based on field 
observations. The samples will be collected from areas anticipated to contain TPH 
contamination based on previous site investigation data. A state of Rhode Island and EPA 
certified laboratory will be procured to complete these analyses. 

Bench Scale Biodegradation Study soil and water samples will be collected and analyzed by 
RTTF. Using the previously identified sampling procedure, 10 kilograms of soil will be 
collected during pre-pilot study sampling and well installation. Approximately 25 liters of 
groundwater will be collected from selected existing wells using disposable bailers. The soil 
and water will be composited, prepared and analyzed as outlined in Appendix B. 



Excavated soil will be segregated according to FID readings as identified in Section 5.0. 
Analysis will be performed in accordance with procedures outlined in the Tank Farm 4 
Sampling and Analysis Plan. 

5.0 WASTE MANAGEMENT PLAN 

This section briefly discusses material and waste handling practices to be employed at the site during pilot 
test operations. There will be segregated waste streams for PPE, decontamination fluids, investigation 
derived waste (IDW) (liquids and cuttings) and potentially petroleum contaminated soils. It is assumed 
that all wastes will be RCRA non-hazardous. 

Foster Wheeler Environmental will transport the waste to Tank Farm No. 4 to be managed along 
with Delivery Order No. 0013 waste. 
Waste disposal for the bench scale test will be the responsibility of the RTTF and will be indicated in 
the lab statement of work (SOW). 

Soils generated during the soil boring program will be placed in drums, staged at the Site and subsequently 
transferred to Tank Farm No. 4. 

During excavation to install the electric service line to the Tank 50 area, soils will be screened and 
segregated, if necessary. The soils will be characterized based on FID readings, evidence of petroleum 
discoloration, or evidence of petroleum odors, and segregated as follows: 

Soils having a FID reading of less than 10 ppm, no evidence of discoloration and no evidence of 
petroleum odors will be staged next to the excavation and used as backfill. 
Stockpile 1 : Samples having a FID reading of greater than 10 ppm and less than 100 ppm, and/or 
exhibiting the presence of discoloration, and/or exhibiting the presence of petroleum odors will be 
staged in stockpile 1 and subsequently transported to Tank Farm No. 4 for management. 
Stockpile 2: Samples having a FID reading of greater than 100 ppm will be staged in stockpile 2 and 
subsequently transported to Tank Farm No. 4 for management 

i 

6.0 QUALITY CONTROL PLAN 

Work completed under this delivery order will utilize the applicable sections of the Quality Control Plan 
developed for Remedial Actions at Tank Farm No. 4 (Delivery Order No. 0013). Sections in the Quality 
Control Plan that are specific to this delivery order such as the Project Organization chart, inspection 
forms and a submittal register are contained in Appendix D. 

7.0 ENVIRONMENTAL PROTECTION PLAN 

Foster Wheeler Environmental is aware of the proximity of residential properties around the Site. Site 
operations will be conducted with this awareness in mind. The following procedures will be used to 
minimize noise and light pollution: 

Site construction will be conducted between the hours of 7:00 a.m and 7:00 p.m.; 
Equipment will be fitted with silencers or will be specified to minimize the noise output; and 
External lighting will be kept minimal and will be focused away from residential areas. 

There are no soil erosion or sedimentation controls planned for the activities described above. The 
vegetation i'n the work areas (soil borings and installation of electric service) consists of dense grasses on 



gently contoured slopes. Excavated areas will be restored. Photographs of these areas are shown in 
Appendix A. 

A spill prevention control and countermeasure plan is not required for this project. 

8.0 HEALTH AND SAFETY 

A site specific health and safety plan (SHSP) will be developed and followed by all personnel working 
on this delivery order. The SHSP will be submitted separately. 

At the commencement of each site activity and daily thereafter, a safety meeting will be conducted to 
instruct all personnel on the health and safety procedures to be followed including personnel air 
monitoring, if necessary, and air monitoring of the work area. Safety zones will be established that 
include an exclusion zone, a decontamination area, the staging area for the waste disposal containers and 
support zones, 

9.0 REGULATORY COMPLIANCE 

There are no environmental permits required to conduct these activities and all federal, state and local 
rules and regulations will be followed. 

All non-hazardous solid waste will be handled in accordance with Rhode Island regulations as described 
in Section 5.0 and appropriate sections of the Waste Management Plan for Delivery Order No. 00 13. 

The Coastal Resources Management Council (CRMC) program evaluation will be performed by the 
Navy. Conversations have been held between the Navy and Foster Wheeler Environmental to discuss the 
scope of work for this project. 

A wetland delineation is not expected to be performed. Tank 50 is approximately 450 feet from Gomes 
Brook. A site walkdown will be performed by a Foster Wheeler Environmental Scientist to ensure that no 
wetlands will be impacted by the work. 

Foster Wheeler Environmental has performed a review of Rhode Island Pollution Control Regulations for 
air emissions and completed simplified calculations to identify emission quantities based on activities 
occurring at the Site. These estimates were determined to be below triggering levels. Documentation df 
these calculations and conclusions will be forwarded to RIDEM for registration notification. 

10.0 PROJECT MANAGEMENT 

Mr. David ~ c ~ k r o n ,  P.E. is the Project Manager for this delivery order. He reports directly to Mr. Art 
Holcomb, P.E., the Program Manager. Mr. McCarron is the primary point of contact for this Delivery 
Order, and is responsible for project communications and management of project activities, planning and 
scheduling site activities and procurement of labor, materials and subcontracts. 

Additional staff will consist of Mr. Robert Donati, P.E. as the Project Engineer, bioremediation technical 
support from Fluor Daniel GTI and site staff, as required. 



Fluor Daniel GTI staff is under the supervision of Mr. Timothy Pac, CPG. Site staff will be under the 
supervision of Mr. Marc Dippre. Mr. Dippre is also health and safety cross trained and will ensure the 
implementation of the SHSP at the Site. 

11.0 PROJECT SCHEDULE 

The projected project schedule is shown in Figure 11-1. Bench scale and pilot scale studies are assumed 
to be 3 months (13 weeks) extending from 7/19/96 through 10117196. 
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not be used 

How To Order 
1. Select model desired by letter designation. RMA, 

RMB, or RMC. 
2. Specify range desired by adding the order number 

aRer a dash following the letter designation. Ex- 
ample RMA-6. 

3. If additional features are required, and available, 
add the option designation to the basic model code 
-e.g.: BV for Brass Valve, SSV for Stainless Steel 
Valve, and TMV for 'Ibp Mounted Valve. For exam- 
le, RMA-6-SSV is the 2" scale flowmeter range 

ko. 6 with a stainless steel valve. 
4. Add accessories as desired. 



.. New. Infrared Analyzers 

The GA-90 hand-held Infrared Gas Analyzer is ideal for the 
manual collection of data at landfills o r  other potentially hazard- 
ous sltes. It is a rugged unit which utilizes the principle of 
infrared absorption for quantitative analysis of Methane, Car- 
bon Diox~de, Oxygen, barometric pressure and static pressure. 
Variable alarm levels can be entered through a series of menus 
on  the user-friendly d~splay. 

This instrument has the ability to store up to 1,200 readmgs 
along with a well ID code, and automatically records time and 
date of any stored data. These readings can then be rapidly 
scanned on site at any time or  downloaded to a computer or  
printer vla an RS232C port. The data logging function allows 
readings to be obtained automatically at varying intervals in the 
absence of an operator. 

Accurate Methane readings even with C 0 2  present 
Internal pump will pull a sample up to 70 inches 
Monitor supplied with 3' tube with probe, charger, 
water trap and software. 

Specifications 

Ranges: Carbon Dioxide 0 to 50% 
Oxygen 0 to 21% 
Methane: 0 to 100% 
Static Pressure: 0 to 100" Water 

Typical Accuracy: Carbon Dioxide 0 to 50%, k3 0% 
Oxygen: 0 to 21%, f 1 0% 

Temperature Range: 32 to 104°F 
Power Source: Rechargeable nicad battery 
Dimensions 8.5 x 8.9 x 2 mches 
Weight: 4.6 pounds 

Order No. Description Daily Weekly 
R-GASON . GeoGroup GA-90 Analyzer .......... $105.00 $300.00 

... R-GAS0 . . .  Landtec GA-90 Analyzer ............... 105.00 300.00 
R-PRINT1 . Universal Pr~nter (Serial/Parallel) . 25.00 . . 35.00 

Purchased Support Accessories Price 
GG01005. . Inlct Port Fdter .............................. $1080 
CGOlOO6 . In-Ltne Water Trap Element ............... 40 50 
A-R-15R . 1.5 lpm Flow Regulator ..................... 98 00 

Landtec's portable GEM-500 was specially designed for use in 
landfills. The unit automatically displays and records Meth- 
ane, Carbon Dioxide and Oxygen concentrations, as well as 
gas flow rate, Btu content, temperature, pressures and LEL. 
This all-weather, self-contained monltor uses a self-compen- 
sating infrared gas analyzer and an internal sample pump 
capable ofdrawingagassample at up to 70"vacuum. The user 
can recall prior data stored at up to 500 monitoring points 
and down load that data to a computer or  pinier .  Sampling 
process takes less than a minute with easy to follow on-screen 
menu. Features user-adjustable alarms and auto-logging 
capabil~ties. 

Specifications 

Ranges: 

Typical Accuracy: 

Humidity Range: 
Temp. Range: 
Power Source: 
Operating T i e :  
Dimensions: 

-Weight: 

Methane: 0 to 100% 
Carbon Dioxide: 0 to 100% 
Oxygen: 0 to 100% 
Temperature: -10 to 100°C 
Differential Pressure:O to 10" W.C. 
Static Pressure: 0 to 100" W.C 
Methane: 5%, *.3%; 15%. +1.0%; loo%, 
k1.996 
Carbon Dioxide: loo%, 33.0% 
Oxygen: 5%, *.25% 
0 to 100% 
14 to 104°F 
Rechargeable nicad battery 
6 hours with continuous pump 
8.5 x 8.3 x 2 inches 
4 potunds 

Order No. Description Daily Weekly 
R-GEM500 . GEM-500 Infrared Analyzer ........ $175.00 $525.00 

.. R-PRINT1 ... Un~versal Pr~nter (Serial/Parallel) 25.00 ... 35 00 

Purchased Support Accessories Price 
. GG01005. Inlet Port Fllter ..................................... $10.80 

GG01006 ..... In-L~ne Water Trap Element .......................... 40 50- 
B-R-TY ......... Tygon Tub~ng ............................................... 1.95/ft 
B-R-1L ........ I-Liter Tedlar Bag. ............................ 23.10 
B-R-5L . .  5-Liter Tedlar B A ~ .  . . . . . . . . . . . . . . . . .  26.80 

- 
B-R-TY . Tygon Tr~h~ng . . . . . . . . . . . . . . . . . . . . .  . 195/ft 
B-R- I L. 1-L~tcr Tcdlar Bag. . . . . . . . . . . . . . . . .  25 10 
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Foxboro OVA 128 & OVA 108 FID 

Flame Ionization Detector For Rapid Analysis of High Vapor Concentration Areas 

The Foxboro Organic Vapor Analyzer Models 108 and 128 
are dual mode analyzers that detect and measure hundreds 
of organic gases and vapors. They provide continuous data 
on organic vapor concentrations for screening and survey- 
ing purposes as well as qualitative and quantitative analyses 
utilizing the chromatographic mode option on the Model 
128GC. 

The OVA incorporates an extremely sensitive flame ioniza- 
tion detector which monitors total organic vapors to parts 
per million (ppm) levels. In the chromatographic mode, 
a portable chart recorder is powered directly from the 
analyzer to record chromatograms for interpretation. 

The OVA 128, more sensitive than the 108 in the lower 
ranges, has a linear scale available in three ranges: 0 to 10, 
0 to 100 and 0 to 1,000. 

Specifications 

Readout: 
Audible Alarms: 

Operating Time: 
Power Source: 
Response T i e :  
FM Approved: 

Dimensions: 
Weight: 

OVA 108: 0 to 10,000 ppm 
OVA 128: 0 to 1,000 ppm 
Directly on hand-held probe 
Automatic for flameout and preset 
concentration levels 
8 hours 
Rechargeable lead acid batter~es 
2-second, 90% scale response 
Class I, DIV. 1, Groups A, B, C and D 
BASEEFA Certified Instrinsically Safe 
12 x 9 x 5 mches 
12 pounds 

Order No. 
R-OVA 1 08 
R-108REC 
R-OVA128 
R-128GC .. 
R-128REC 

Purchased 
B-R-DL ..... 
A-R-SGCH 
A-RSGZA . 
B-Cl059 ... 
BC1077 ... 
BR- TI'..... 
BR-5L ..... 
A-R-15R .... 

Description Daily 
OVA 108 ..................... $85.00 
OVA 108 Recorder ........ 10.00 
OVA 128 ....................... 85.00 
OVA 128 GC ............... 115.00 
OVA 128 Recorder ........ 20 00 

Reconditi 
Weekly Service 
$300.00. . $150.00 
.... 30.00 
.. 300.00 ..... 150.00 
.. 350.00.. .. 150.00 
.... 65.00 

;upport Accessories 
Diluter Kit for OVA 128 .......... 
Certified Methane Span Gas ... 
Certified Zero A r  Span Gas .... 
Recorder Paper ........................ 
Optional Methane Probe ...... 
Tygon Tubmg .......................... 
5-Liter Tedlar Sample Bag ..... 
1.5 Ipm Flow Regulator ........... 

Price 
............. $750 00 
................. 44.80 
.................. 44.80 
................. 31.60 
................ 167.63 
.................... 1.9.5/ft 
.................. 26 80 
................. 98.00 
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GI H d  Aqua-CheckTM 
Water Analyzer 

The Aqua-Chcck 
ax&zer provides 
accurate watcr 
quality readings 
for ondie analyti- 
cnl applications. 
This easy-to-usc 
unit requires the 
push of only one 
button for read- 
ings, uld the di* 
play guides the 
user through 
simple steps. An 
internal pressure 
trimsducer set~ses 
thc Darortlelric 
Prcssure, elimi- 
nating the need 
to mx~~ually read 

Solon~at'a hand-held 520c accurateiy mea- 
surcs watcr quality it] a variety of a!~!rlica- 
tions includirig c~lvirontnetld impact h~r~d- 
ics and industrial spot checks. With 
choicc of in tcrchtu~gwble elcctrodcfi-Tw 
bidity, Conductivity, pli, ORP. Ammtinia, 
Dissolved O x ~ e n ,  Temperau~rc p-w i  Row 
Rate-thc 520c can k uilorid to tntw the 
xpecific nccds of why application, rcdacing 
the nurnbcrofirtytruments needed ibr anaiy- 
ais. At switch on, thc ur~it per.fonnsascll'tcr;t 
to make sure it is working properly. U R ~ P  
and calibration is simple and reiiabie with 
single key operation and prcser cdibrxion 
constant*. Smres up to 50 data pohb plus 
temperamre and numcric sitc codc. Oyickiy mcuurea parmcicrs 
W I ~  display8 them on thc LCD scree11 in a wide mnge of enginccririg 
unit.% The LCD also displays battery status. calibration points .arid 
minimum, maximum and avvcragc: reaclings. Rental include?, unit 
with batteries and RSZSY cablc. The utli~ixce~tx rip to tllrcc scnsor's - 

n tcr compensaion data. Up to 199 complctc set% of sirn\iltaneoualy, rented separately. rn 

rigs, including calibration conuwntn and set-up fea- d s can be logged m d  stored in iu microproctswr Spscitlea.tlons 
memory. This infurmation can then be recalled later tur wp,*eelay: .00 to 14.00 pll/.O1 pH 
further andysisarld dowt~loiu\ing tn aPC or printer via the mV; fRfX).O(f mv).'a5 mV to .I&% r d ~  
Rq2.92 port. Dcsign features spl;rah-proof membranc kcy Cand.: 1.0 to 2OOOpS pcr cm/ 
pad, real-time clock, and aulotnatic barometer data l v p  1% rdg fo.fiirS (~S IW tarlgr) 

ging. Rental includcv probe with 50' cEChle, AC a&ptcr/ 0.50 to IOOmS prr r ~ n /  
1% rdg Hl.O.5mS (high r~rrgc) 

charger and storage caue. 

Sample time csn be set anywhere from one minute to 
one hour 
Readings compensated for effects of Salinity, 
Temperature snd ~ a r o m a c  P m e  

Specifications 

Ranges: pH: 1 111 13 pH 
Conductivity/TDC: 0 to W,WO pS, 

49,990 ppm 
DO: Om50 
Temperature: U to 5 0 ~ ~  

Reepoaae The: WiUm seconds at nlom tcmpcmturc 
Power %urea: Hcchiugcablc h ~ t t c  
Dimea.s\onet Metw 7.5 x 4.15 x7.4 inchcs 

Probet 12 x 1.5 inchrs x 50' 
Weigbt: 10 p w L *  

O1.derNo. Desaipdoo DaUy Weekly 
R-51 U01 ........ AguR<:hec k W v ~ e r  ,%rdyl.er .... $75.00. 4 IPO.00 

..... ...... ~&verxal  Printcr .......... .: ........ $SO.OU 45.00 

a Suppon Acceesoriee Price 
........ ................... .. (hBbmrjorr Kit* ... $167 00 

Order No. M p t i o n  D d y  Weekly 
.......... ..... ......... R4','20C: 620c Watcr Qlnlity Mekr $(iO.W $! Iri.tX2 

&me1 0118, Choioe gone: 
R-5ZM;-T .... Turbidity Elcctrodr ..................... 55.00 ......... ?5.00 

......... ................. .... K-520CX Conductivity Elecw::de '?i!.M! 1.5.@!! 
 and b, W 40~~: 



lium Detec 
The Mark 9821 Helium Detector represents a break-through 
in portable leak pinpointing equipment. The enhanced 
sensitivity of the instrument will accurately pinpoint both 
small and large leaks from .O1 to 100 percent. Easy-to- 
operate, the instrument draws asingle sample, analyzes itand 
displays the percentage of Helium found on the LCD display. 
The automatic sampling sequence requires only 15 seconds 
to display the results. A rugged case surrounds the instru- 
ment, making it ideal for field applications. 

Monitor supplied with charger (1 10-volt), sampling hose, 
three 1' extension tubes, probe tip, collection boot and 
carrying case. 

Specifications 

Range: 0.01 to 100% 
Power Source: Rechargeable batteries 
Battery Life: 8 hours continuous 
Weight: 7 pounds 

Order No. Description Daily Weekly 
R-HE9821 .... Mark 9821 Helium Detector .......... $95.00 .$340 00 

New. .. Interscan Hydrazine Analyzer 
The Model 1181A is a portable analyzer designed to moni- 
tor Hydrazine in the range of 0-1/0-5 ppm making it ideal 
for area survey work or walk-around monitoring. Operat- 
ing off integral rechargeable batteries, it can also be used 
for occasional longer-term studies. The portable unit 
weighs just 8 pounds and features an analog display, au- 
dible and visual alarms, internal pump, and analog input of 
0 to 100 mV full scale. The instrument also has an alumi- 
num, 90" folding handle with spring detent for ease of 
carrying. 

Unit is shipped complete with carrying case, scrubber, 
syringe, batteries and charging adapter. 

Analog output 
Audible and visual aliums 

Order No. Description Daily Weekly - 
R-1181A ....... Interscan Hydrazine Analyzer ... $95.00 .. $225.00 

Purchased Support Accessories Price 
A-R-SGZA ..... Lab Grade Zero Air ................................... $ 44.80 
A-RSGN ...... Nitrogen, Pure, 99.9% ............................... 44 80 
ER-1L .......... 1-Liter Tedlar Sample Bag ....................... 23.10 
A-R-05R ..... ISC .5 Ipm Flow Regulator ...................... 150.00 
B-R-TYC Tygon Tubing .......................................... 1.50/ft 

Call Toll Free 1800-332-0435 Anywhere in the U.S. 



SERIES SCALE LENGTH CAPACITIES~ 
250 mm (10") .1 to 150 ~ ~ h - w a t e r  

.4 to 247 SCFM-Air 
ACCURACY-REPEATABILIW METERING TUBE MATERIAL 

+ 2% F.S. Standard - 2 95% - Bomdlicate Glass 
+ 1% F.S. Calibrated - 2 Ih% - 

m Metering tubes are precision formed and annealed borocilicate 
glass. 
Tubes are fluted or plain taper- (Plain taper tubes us rod 
guided floats,) 

B Classic design. premium quality, heavy duty 304 Stainless Steel 
case and covers. 
Floats are ISA style, low pressure loss and high capacity type. 

m 316 Stainless Steel rotatable fittings featurg dual ports (vertical 
and horizontal) for maximum installation veisatility.: 

u Unique float stop design allows intemals 'ta be removed and 
replaced without disturbing either the tube 6r shield. So cleaning 
is easier, and with this design the possibility of damaging the 
tube during maintenance is dramatically rec(uced. 

m Full 311 6" thick Polycarbonate safety shields (front and rear) are 
mounted inside stainless covers. 

r Direct readmg scales (GPM-Water or SCFM-Air) are 
standard. Special Scales are available in any format. 

m Detachable. clear polycarbonate scale plate mounts directly on 
front of metering tube. 

' Uniform white reading background is designed so that light can 
enter the tube born the back as well as the kont. 

m PVC fittings and Hasteiloy@ C-276 floats are stocked options for 
many flow ranges. 

rn Six meter sizes (9 tubes) 80 flow ranges. 
rn Factory certified calibration is available. 



Shown smaller ~ h a n  
Actual Size 

ECONOMICAL 
RM;CIMETERS 

Model Pa-45B-100 

Model PGJ-455100 
shown. See Section M 
for a full selection of 
pressure gages. 

f2% Full Scale Accuracy 
f %% Full Scale 
Repeatability 
10 to 100% of Flow Scale 
Correlation Equations 
Permit Use with Many 
Fluids 
Shielded for Use in 
Pressurized Systems 
Horizontal Ports for 
Panel Mounting 

From 

The FL1650 series rotameters 
provide high accuracy in a rugged, 
industrial housing. Standard 
construction has brass end fittings 
for mounting. Supplied with arbitrary 
10-100% scale, with multiplication 
factors for air and water. 

HIGHLIGHTED MODELS 
TO Order (Snecifv Model *Number) SIUCKED FOR FAST DELIVERE 

FL1660 524 '10.93 45.90 35 177 5.5 
FL1661 524 23.10 105.70 135 177 1 .O 

br 316SS end fittings, add suffix "SS'!  Consult sales for pricing and delivery. 

8-43 

MADE IN 

WARRANTY 

SPECIFICATIONS 
Scale: arbitrary 10 to 100°h, 250 rnm 
length 
Accuracy: *2% full scale 
Repeatability: &0.5% full scale 
Temp. Rating: 200°F for liquid, 250°F 
for gas ' 
End Fittings: Brass std; 316 SS Opt. 
Glass lhbes: Borosilicate glass 
Float Stops: 316 stainless steel spring 
wire 
Floats: Glass for FL1651,316 SS all 
others 
0-Rings: Viton std; Buna N Opt. 
Housing: Die cast aluminum alloy 380, 
not wetted 
lhbe Retainer: ABS, not wetted 
Threaded Fasteners: 18-8 stainless 
steel, not wetted 
Shi Id: Polycarbonate, not wetted 
C nnecti n: 3h" FNPT, Horizontal 
Weight: 8.0 Ibs; 3.63 kg 
Dimensi ns: 4.25" W, 3.5" D, 19" H, 
17.5" centerline port-to-port 



NO5 
I 

Performance Specifications: 
" 

NOSANl (AC) NOIANI (DC) bb 
Maximum Free Flow 6.0 LiVmin / 0 21 SCFM* 5 5 LWmln / 0 19 SCFM 

Maximum Vacuum 190 Ton 1 22.4 in Hg. 190 Torr122.4 ~ n .  Hg. 
JMaxlmum Q~nbnuous Pres6ure 43 PSlQ 30 PSlG 

Electrical SpecMcations: 
t~otor vonage (HZ) I IS VAC ~Z IZSVDC 
FUR ~ o a d  Motor Current 1.1 Amp6 3.3 / 1.8 Amps 
m o t  Frequency 60 Hz OC 
Motor Type Shaded Pole Permanent Magnet Brush Type 

LMdor P~oleclion m m a l  Reset None 

Emrimmental Spxificatlons: 
Maximum AmWent Temperature 105°F I AWC I 1WF / 40°C 
Net Weight E43 lbs. 11.10 Kg 237 Ibs. / 1.07 Kg I 
Standard Materials of ConstructJon: 

Standard Model Number Hesd Matw'ial 0lal)hragrn Material 
N05ANI Aluminum Neoprene 
W V I  Aluminurn Vil of@ 
M A T I '  h m i m  TetlmSmated Neoprene 
N05SM 316 Sminless N o m e  
NOSW a16 Stainless Viral@ . 

Outline Dimensions: 

KNF NEUBERGER, INC. 
Two Black Forest Road 
Trenton, New Jersey 08691 -9428 
Fax. 809480-8323 . Phone 609-890-6600 



Select t h e  D w y e r  Magnehel ice gage  f o r  high accuracy - guaranteed 
w i t h i n  2% o f  full scale - a n d  f o r  t h e  w i d e  choice o f  81 ranges avai l-  
ab le t o  s u i t  y o u r  needs precisely. U s i n g  Dwyer ' s  simple, f r ic t ion less 
M a g n e h e l i c  movement, it qu ick ly  ind icates l o w  a i r  o r  non-corro- 
s i ve  gas pressures - e i t h e r  posit ive, negat ive (vacuum) o r  di f feren- 
t i a l .  T h e  des ign  res is ts  shock, v i b r a t i o n  a n d  over-pressures. N o  
manometer  fluid t o  evaporate, freeze o r  cause t o x i c  o r  level ing prob-  
lems. I t ' s  inexpensive, too. 

W i d e l y  used t o  measure f a n  a n d  b l o w e r  pressures, f i l t e r  resistance, 
a i r  velocity,  f u r n a c e  d r a f t ,  pressure d r o p  across or i f ice plates, l i q u i d  
levels w i t h  bubb le r  systems a n d  pressures in fluid ampl i f ier  o r  f l u id i c  
systems. I t  also checks gas-a i r  r a t i o  contro ls  a n d  au tomat i c  valves, 
a n d  m o n i t o r s  b l o o d  a n d  r e s ~ i r a t o r v  D r e s s u r e s  in m e d i c a l  c a r e  
equipment .  

Mountin!. A single case 
slze is use for most ranges 
of Magnehellc gages. They 
c a n  b e  f l u s h  o r  su r face  
m o u n t e d  w i t h  s tandard  Flush.. . Surface.. . or Plpe Mounted 
hardware supplied Wlth the 
optlonal A-610 Plpe Mountlng Klt they may be conveniently Installed on horl- 
zontal or vertlcal 1%-2" pipe. Although cahbrated for vert~cal posltlon, many ranges 
above 1 Inch may be used at an angle by slmply re-zerolng. However, for maxlmum 
accuracy, they must be cal1brated)ln the same posltlon In which they are used. These 
characterlstlcs make Magnehehc gages  deal for both statlonary and portable appl~cat~ons. 
A 4Y2" hole 1s required for flush panel mounting. Complete mountlng and connection 
flttlngs plus ~nstructlons are furnished wlth each Instrument. 

Vent valves 
In appllcatlons where pressure 1s contlnuous and the Magnehellc 
gage IS connected by metal or plast~c tublng whlch cannot be 
easlly removed, we suggest usmg Dwyer A-310A vent valves to 
connect gage Pressure can then be removed to check or re-zero 
the gage 

HIGH AND MEDIUM PRESSURE MODELS 
Installatlon IS smlar  to standard gages except that a 43/4" hole 1s 
needed for flush mountlng The med~um pressure construction IS 
rated for mternal pressures up to 35 ps~g and the h~gh pressure up 
to 80 pslg Available In all ranges Because of larger case, w ~ l l  not 
f ~ t  In portable case Welght 1 Ib . 10 oz (Installatlon of the A-321 
safetv rehef valve on standard Magnehellc gages often provldes 
adequate protect~on agalnst Infrequent overpressure, see Bulletln 
S-1011 

PHYSICAL DATA 
Ambient temperature range: 20° to 140°F.* 

Rated total pressure: -20" Hg. to  r5 psig t 

Connections: %'I NPT high and low pressure taps, 
duplicated -one pair side and one pair on back. 

Housing: Die cast aluminum. Case and aluminum 
parts Iridite-dipped to withstand 168 hour salt spray 
test. Exterior finlsh is baked dark gray hammerloid. 

Standard ranges: See facing page. 

Accuracy: Plus or minus 2% of fu l l  scale (3% on -0 
and 4% on -00 ranges), throughout range at 70°F. 

Standard accessories: Two !h" NPT plugs for duplicate pres- 
sure taps, two W plpe thread to rubber tub~ng adapters, and 
three flush mountlng adapters wlth screws. (Mountlng ring 
and snap ring retamer substituted for 3 adapters In MP & HP 
gage accessor~es.) 

Weight: 1 Ib. 2 oz. 

'LOW temperature models available as specla1 OptlOn 
tFor app l~ca t~ons  w~th  h~gh cycle rate w ~ t h ~ n  gage total pres- 
sure rat~ng, next  h~gher r a t ~ n g  IS recommended. See 
Medlum and H~gh pressure opt~ons at lower left 

OPTIONS AND ACCESSORIES 
Transparent overlays 
Furn~shed In red and green to high- 
light and ernphas~ze cr~t~cal  pressures. 
Adjustable signal flag 
Integral w ~ t h  plast~c gage cover; has 
external reset screw. Ava~lable for all 
ranges (not high pressure). Can be or- 
dered with gage or separately. 
Portable units 
Comb~ne carrylng case w~th  any Mag- 
nehellc gage of standard range (not 
high pressure). Includes 9 ft. of x.0 I.D. 
rubber tub~ng, stand-hang bracket, and 
term~nal tube with holder. 
Air f i l ter gage accessory package 
Adapts any standard Magnehel~c for 
use as an alr f~lter gake. Includes alu- 
mlnurn surface-mount~ng bracket w ~ t h  
screws, two 5 ft, lengths of W1 aluml- 
num tub~ng, two stat~c pressure t~ps 
and two molded plast~c vent valves, 
Integral cornpresslon f~t t~ngs on both 
t ~ p s  and valves. 



ALL WEATHER 
TANK TRUCK DROP HOSE 
 AN'^ VAPOR RECOVERY HOSE 

NEW EN QIAND RIJB8H !@ 
55 oOWYEl?cm CIRCLE 
DU)HI \LdMAW 

Tank Truck 'prop Hose 

NOMINAL MIN, MIN. WORK1PJO 8URSTtNO 
0.D. 
lnch 

PITCH BENO RAPIUS PRESSURE PRESSURE WEIGHT 
inch Inch PSI P5I 

LENGTH 
, tbsllt per coif 

2.56 0.39 4 65 260 0.80 60' and 
100' - 

3.62 0.59 6 65 260 1.27 60' and 
1 oat 

f 
0.65 

I 
8 65 260 2.00 60' and loo' 

Temperature range -30*F to 1BO'F. 

Vapor Recovery Hose 
-i 

2.35 0.39 3.0 - - .56 60' and I 100' 

3.48 0.59 2.5 - - 0,83 60' and 
loo' 

4.60 - 0.65 5.0 - - 1.60 60'and 
100' 

Temperature rgnge: - 40.F to 180'F 

PLANTS: WAREHOUSE: SALES OFFICES: 
750 W, Manvllle 7084 Peechtree lndustrlal Blvd. 13315 Watertown Plank Roed 2158 Endovaltey Drlve a 

Compton, CA 90220 Sulce 108 Elm Grove, WI 53122 Clnclnnatl. Ohlo 45244 
(273) 637.1616 Norcross, GA 30971 (414) 784-6090 (513) 474.2 158 
70 E Messner (404) 447-5184 31214 Merrlam Lane 80 Norfolk Road 
Wheeling, I L  8008G Kanses Clly, KS 66108 Holbrook. MA 02343 
(311) 459.0390 (913) 383.3003 161 7) 787 4WO 

5100-K Fox St. 
Denver, CO 90216 
(303) 573-5700 
P.0. Box 477 
Meadow Vlete. CA 95722 
($16) 878.1631 



Black. HI 
*E~UPERATU~BANGE - 4 0 y  L 

YPE OF BRANDING Prtnled st 

Markets Applfccrtions 
~etrochemical/Petroleum T r a n s f e r  of petroleum 
Industry D ~ O ~ U C ~ S  
Paper/Pu[p Industry 
Oil Exploratron and Drrllrng , Transfer of crude 011. sou 
';hip Brlildlng water. fro3h (rto?l-~otat)h9) 

water, and slurries. 
Tank Truck Loading or unloading 
Itallroad k n k  Car -purnplrrg, suctron, or 
Waste Haultng gravrty flow dscharge 



Appendix A 

Environmental Conditions Photographs 



PHOTOGRAPHlCRECORD

DELIVERY ORDER NO. 11, MOD. 4
TANK 50 REMEDIAL ACTION

NETC - NEWPORT
MIDDLETOWN, RI

NAVY CONTRACT NO. N62472-94-D-0398

Site Location:

) )

lo~ IF, ·£,;"<Vr"t)j,..-u4. _

Comments:

Direction: _

Comments: _

Frame No.: _

DateITirne:

Photoborapher: ------------

OleckIist
Reference:

Direction' __~t-/.=.'---"-,-IA-,-'Y,--,--'C:",'>"'·'---r _

Eov. ~-'.li'l-icl1>

Dalen'une' _~~>_-_z.,--'l._-_'-,-"(,,=-' _

Photographer: _---'D'---'-ly-='1(-'-C_~_·_r_'_'_" _

oc () -, 20:1. 80' I ~

Frame No.: ------';,~-__J_J--'(,~. _

Checklist
Reference:

Activity:

Site Location:

Activity:

ND96-067
5129/96



PHOTOGRAPffiC RECORD

DELIVERY ORDER NO. 11, MOD. 4
TANK 50 REMEDIAL ACTION

NETC - NEWPORT
MIDDLETOWN, RI

NAVY CONTRACT NO. N62472-94-D-0398

Photographer: _

Direction: _

)

Cllecklist
Reference:

Comm'ents:

Activity:

Site Location:

.Frame Nu.: _

Checklist
Reference:

Oatefl'ime:

Datetrime: ~ - z.z.-'1~

Conunen(s: _---'L"'·.,,,,,,~,,k"'l!'7'}-_,,,,-,r_---,,"V,,,-,,,,,"-, '1ll-'-""""77'

M~Y-/Q3 lor:t

Frame No.: ~ 8
Site Location: Ta" "- :5"""0

Direction: Sc; .J~ .....itU..1

ND96-067
sn9196



PHOTOGRAPBICRECORD

DELIVERY ORDER NO. 11, MOD. 4
TANK SO REMEDIAL ACTION

NETC-NEWPORT
MIDDLETOWN, RI

NAVY CONTRACT NO. N62472-94-D-0398

Direction: _

)?

l ",,, K.~

/l1 vii - fOe;

Site Location:

Frame No.: _

Activity:

Checklist
Reference:

/03

DateJTime:

Checklist
Reference:

Frame No.: __~/"-1+,-'-/,,2'_ _

Conunents: _

Photographer:

Conunents:

DateJTime: __~'>,--"n.:::::..--"I:.:b'- ~

Photographer: __Ole:..'--'-1V1-'-'c:..L.::......l;,.:r;,.:r..:._''- _

Direction: ~f.~,,-"S;,.:.r _

'-.W· ("..,J"n'."

Site Location:

Activity:

ND96.067
5129/96



PHOTOGRAPHIC RECORD

DELIVERY ORDER NO. 11, MOD. 4
TANK SO REMEDIAL ACTION

NETC - NEWPORT
MIDDLETOWN, RI

NAVY CONTRACT NO. N62472-94-D-0398

Frame No.: --'(...lh'- _

Comments: __<.f,"'{Go:-"'"-fnl.!.!...~"__"~..~:.ir_'v",,.{("_... __

f:.ov

Checklist
Reference:

(.) r.r.-.i.~.-

Direction: ...le;..<",-",-•....",r _

Activity:

Photographe.: __-,D~.:.-!\1...:.::(;:..&.:::.._U..::....."'"::,,,, _

Dateffime: __~"~-..l",l-::::~=':.- ~~

Site Location:

Photographer: P. IV)UAm.-

Checklist
Reference:

Tf.t4lL Gem Nc . .,

Dateffime:

Site Location:

Direction: -<5:"''''"'v'''(/,-''- _

iay . (:'.J.. -it..,,..~

Frame No.: L.;c,.L _

ND96-067
5129/96



PHOTOGRAPillC RECORD

DELIVERY ORDER NO. 11, MOD. 4
TANK 50 REMEDIAL ACTION

NETC - NEWPORT
MIDDLETOWN, RI

NAVY CONTRACT NO. N62472-94-D-Q398

Comments: _

Qlecklist
Reference:

Photographer: 0'--.--,-Ill-,c.={;.",-·~:..:ro=",- __

'YUlL I~k ~I

Activity:

Direction: --'-N~~"_..,.Lth.!L _

fI;., y. G.od.'oli." ?fat

Dateffime: _~""--_--"Z",Z.,--_q,,b,,-· _

Frame No.: -'2.:::.-.;Z,,'---- _

Site Location:

Photographer: __,jl.Qc-JJ.n2",,,,,,&,,,,,,'"""'.,,A"- _

&?)/z"J
p" 1<. i

Checklist
Reference:

Conunents: I ~? LG~

g,j) I.C Y r. .N,c

Frame No.: --"2.'-'4- _

ian It fw., tic ~

Direction: __---'w"-"':=:~"_r _

1M y. (".J.h Qr.<

Dateffime:

Activity:

Site Location:

ND96-067
5129196
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Appendix B 

Bench Scale Biodegradation Study 



Bioremediation Laboratory Bench-Scale Treatability Study 
Work Plan 

Tank 50, NETC Newport 
Delivery Order No. 001 1 (Mod. 4) 

1.0 Introduction 

The bioremediation laboratory bench-scale treatability study will be performed by the Remediation 
Technology Testing Facility (RTTF) of Fluor Daniel GTI, Inc. as described in the following sections. 

2.0 Sample Collection 

Representative samples will be obtained from locations of known petroleum contamination at the Site 
taking care to exclude any separate phase product from the soil samples, should any be present, Samples 
will be collected using the following as guidance: 

Samples will be collected during the installation of soil borings directly from clean split barrel 
samplers. Brass or plastic liners may be used depending upon decontamination requirements; 

The presence of contaminants will be confirmed with field observations and field screening via a 
FID ; 

Approximately 10 kilograms of soil will be collected for the study, packaged in sealed containers 
with some headspace; 

Groundwater samples will also be collected in areas of contamination and the presence qf 
contaminants will be confirmed in the field based on field screening and observation 
information. Samples will be collected from either soil borings, or from existing wells in the 
area. Approximately 25 liters of groundwater will be collected for the study. The groundwater 
will be sent with some headspace and no preservation chemicals; and 

The soil and groundwater samples will be sent on ice for next day delivery to the RTTF 
including a chain of custody record specifying "biotreatability study." The address of the RTTF 
is: 

Fluor Daniel GTI, Inc. 
Remediation Technology Testing Facility 
4080 Pike Lane 
Suite B 
concord, CA 94520 
ATTN.: Sample Log in 



3.0 Initial Analysis 

Laboratory personnel will prepare soil and groundwater composites from the individual samples 
received. The composites will be analyzed for the chemical, physical and microbiological parameters 
outlined in Table 1. These parameters will characterize the soil and groundwater composites for 
conditions that affect the bioremediation treatment and will be used to optimize the evaluation: 

The contaminant screening results will provide the baseline contaminant concentrations; 

The nutrient screening will be used to determine the amount of nutrient to amend to the soil for 
optimum conditions. 

The cation exchange capacity will provide a measure of the ability of the soil to retain cation; 

The pH measurement will allow for adjustment of the soil to the optimal pH range for biological 
activity, if necessary; and 

The microbial screening will assess the health of the bacterial population in the site soil. The total 
number of heterotrophic microorganisms will provide an indication of the viability of the site 
microorganism population. The ratio of total to specific contaminant-degraders will provide an 
indication of microbial adaptation to the contaminants as a food source. 

4.0 Slurry Biodegradation Study 

Following the initial characterization analyses, a soil slurry biodegradation study will be conducted to 
estimate the biodegradation potential under optimum conditions with respect to oxygen and mineral 
nutrient concentrations. A soil slurry test is the most cost-effective technique available to generate 
reproducible data regarding the rate and extent of biodegradation possible at the site. Results from this 
test can be used to predict the maximum extent of biodegradation that would be expected in a field 
system. Results can also be used to define nutrient and oxygen requirements. 

The biodegradation evaluation will be performed in four experimental systems: 

System 1 (non-enhanced). Soil and groundwater composites without amendments, to examine 
the extent of biodegradation occurring when no modifications are made to the soil and 
groundwater mixture. 

System 2 (oxygen-enhanced). Soil and groundwater composites amended with oxygen, to 
examine the extent of biodegradation occurring when oxygen is in unlimited supply, and 
nutrients are not adjusted. 

System 3 (nutrient-enhanced). Soil and groundwater composites amended with nutrients, to 
examine the extent of biodegradation occurring when nutrients are in unlimited supply, and 
oxygen is not amended. 
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System 4 (oxygenlnutrient-enhanced). Soil and groundwater composites amended with 
oxygen and nutrients, to estimate the extent of abiotic contaminant losses occurring in the test 
systems. 

Each experimental system will consist of a series of sealed test reactors containing a slurry mixture of 
site soil and groundwater. Amendments will be added to the sluny mixtures according to the above test 
conditions. 

The test reactors will be placed on a reciprocating shaker table and incubated at room temperature for 13 
weeks. The systems will be monitored for TPH by gas chromatography with a flame ionization detectdr 
(GCIFID), contaminant-utilizing bacteria, and nutrients (ammonia-nitrogen WHyN] and orthophosphate 

[oPO4]). The monitoring will occur initially, after all of the sacrificial systems are set up, then at the end 

of each week, for a total of 14 monitoring points. Systems 2 and 4 will also be monitored for headspace 
gas concentrations, oxygen (02) and carbon dioxide (CO2), by gas chromatography with a thermal 

conductivity detector (GCITCD) initially and then every 3 weeks, for a total of 5 monitoring points. 
Supplemental oxygen will be provided as needed by direct addition of pure oxygen gas into the reactors 
of system 2 and system 4. 

5.0 Reporting and Deliverables 

An interim report will be generated fifteen days after the fifth week of the sluny biodegradation testing. 
This report will update the status of the treatability evaluation. Upon completion of the bioremediation 
evaluation, a final report will be prepared which outlines the experimental procedures, presents the 
results and discusses the conclusions. The final report will be generated within 15 days of completion of 
the analytical testing. 



TABLE 1 
Bioremediation Laboratory Treatability Study 

Work Plan 
Analytical Summary 

Tank 50, NETC Newport 
Delivery Order 11 (Mod. 4) 

Analysis Methodology Matrix Sample 

-... . . --._.. .. .. . ..... P..... .. . .. ...... rmmmmmrm. .... . .......... . . . .... .mr 

, Ct3tlkminartt' &reek 

1 Total Organic Carbon (TOC) CFA S:18.0 S single 

Total Petroleum Hydrocarbon EPA 801 5 (modified) WIS duplicate 
(TPH) by GCIFID(~) 

Ammonia-nitrogen EPA 350.3 S single 

Orthophosphate EPA 365.3 S single 

Oither €hemica1 Proper%e& 

1 PH I SM 4500-H+ I WIS single 

Cation Exchange Capacity EPA 9080 S single 

Total Heterotrophic Bacteria (THB) SM 9215 C (modified) S single 

Contaminant-Utilizing Bacteria (CUB) SM 9215 C (modified) S single 

4 
0 ~ 1 ~ 0 ~  by GCTTCD'~' RTFF Internal Method Slurry single 

NOTE: S - Soil; WIS - Water and Soil; EPA - Environmental Protection Agency; SM - Standard Methods; 
CFA - Cahfornia Fert~lizer Association. 

Gas chromatography with flame ionization detection. 
(2) Gas chromatpgraphy with thermal conductivity detection. 
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Bioremediation Pilot Study 
Tank 50, NETC Newport, RI 

Delivery Order No. 0011 (Mod. 4) 

1.0 Introduction 

The objective of the Bioremediation Pilot Study is to generate the necessary information to design a full 
scale biospargelbiovent remediation system for the Tank 50 area. The information generated during the 
pilot test activities will include but not be limited to: 

I 

radial zone of oxygenation; 

vac~um/~res~ure  response; and 

measure biodegradation rates in the subsurface. 

2.0 Pilot Test Location and Layout 

Based upon review of the existing well locations, well construction and areas of known contamination, it 
is recommended that the pilot test activities be performed immediately west of Tank 50, in the area of 
wells MW103 and MW209. This area appears to provide the best existing well coverage and the best 
opportunity to reach the pilot test objectives. Below is a listing of the existing wells proposed to be used 
during the pilot test, their function and relative location: 

MW- 103 biosparging test well (app. 10 ft., due west of Tank 50) 

MW-208 monitoring well (app. 10 ft, northwest of MW- 103) 

MW-209 monitoring well (app. 15 ft., northwest of MW- 103) 

MW- 105 monitoring well (app. 25 ft., northwest of MW-103) 

MW- 107 monitoring well (app. 30 ft., south of MW-103) 

Since the measurement of and the actual performance of both sparging and venting technologies are 
directly dependent on the construction and condition of the test and monitoring wells, the actual well 
conditions and construction for wells listed above will be confirmed. If conditions are substantially 
different or the wells are found damaged, then modifications to using the above wells may be required. 

In addition to the existing wells as described above, the following newly constructed wells are proposed 
for use during the pilot test activities: 

one(1) biovent extraction well, located app. 10. ft. southwest of MW-103 
two (2) combination monitoring wells; 

-one located approximately 10 ft. south of the proposed biovent extraction well, and 
-one located approximately 20 ft. north of the proposed biovent extraction well. 

ND96-065 
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The above wells are necessary to ensure the that the information generated during the pilot test is of 
suff~cient quality and volume such that the objectives of the pilot test can be met. 

The additional test wells will be installed during mobilization as described in Section 3.1 and will be 
constructed as follows: 

biovent extraction well (I), 4-inch diameter, PVC, 20 ft. deep total depth, 10 ft. screened 
section, 

combination monitoring wells (2) (to be used to monitor both biosparging and bioventing 
activities), 2-inch diameter, PVC construction, 25 ft. total depth, 20 ft. screened section. 

3.0 Equipment 

The following equipment will be used to perform the pilot test. Figure C-1 contains the piping and 
instrument diagram for the test system. 

System Equipment 
1. air compressor 
2. air hose and well head fittings for BiospargeIBiovent Wells 
3. soil vapor extraction blower 
4. associated valves and fittings 

Monitorinq 
5. dissolved oxygen (DO) meter 
6. FID, volatile hydrocarbon monitoring equipment 
7. Multi-gas meter capable of measuring 02,  C02, and C& 
8. down well interface probe 
9. pressure/vacuum gauges (magnehelic type) 
10. cylinder of helium gas and associated fittings 
1 1. portable helium detector 
12. Flow, temperature and pH meters 

4.0 Pilot Test Operation and Monitoring 

DAY 1 

Test Preparation 

- measure and document distance from the testing wells to all monitoring wells, 
- measure and document static (pre-test) subsurface conditions, including: 

pressure/vacuum at monitoring wells; 
depth to groundwater in the monitoring wells; 
soil gas analysis in the well headspace of the monitoring wells (VOC, 02, C02 and Cl& 

concentrations); 
ND96-065 
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pH and dissolved oxygen (DO) in the groundwater at test monitoring wells; and 
presence or absence of floating product. 

Initiate Biovent Test Activities 

a. Start biovent extraction at approximately 30% of the maximum estimated site air flow rate. After 
steady state conditions are reached in the subsurface (15-30 minutes), measure the following 
parameters: 

vacuum at the extraction wellhead; 
air flow rate at the blower; 
induced vacuum at the monitoring well heads; and 
VOC, C02, O2 and C& concentrations in the biovent blower effluent. 

b. Increase the extracted flow rate to approximately 60% of the maximum air flow rate. After 
steady state conditions are reached, repeat the measurements outlined above. 

c. Increase the extracted flow rate to approximately 100% of the maximum air flow rate 
(corresponding to maximum vacuum). After steady state conditions are reached repeat the 
measurements outlined above. 

d. Optimum vacuum level will be set prior to initiating air injection. 

Initiate air injection at the biosparge well 

start air compressor and open regulator valve to 75% of theoretical breakthrough pressure 
(breakthrough pressure is defined as the minimum pressure required to overcome the hydrostatic 
head of the groundwater above the sparge point). 

slowly increase pressure until breakthrough is observed (indicated by measurable flow into 
biosparge well andlor physical observations at biosparge and monitor wells), record the 
breakthrough pressure and flow rate. 

increase the air injection pressure to 115% of the breakthrough pressure, measure air flow rate 
once equilibrium is reached (target flow rate of 1-5 cfm). After 30 minutes measure: 
pressure/vacuum, depth to water and DO in surrounding monitoring wells. Repeat 
measurements every 30 minutes for two hours. 

increase the air injection pressure to 130% of the breakout pressure, measure air flow rate on& 
equilibrium is reached(target flow rate of 5-10 c h ) .  After 30 minutes measure: 
pressure/vacuum, depth to water and DO in surrounding monitoring wells. Repeat 
measurements every 30 minutes for two hours. 

increase the sparge pressure to 160% of the breakout pressure, measure air flow rate once 
equilibrium is reached (target flow rate of 10-15 cfm). After 30 minutes measure: 
pressure/vacuum, depth to water and DO in surrounding monitoring wells. Repeat 
measurements every 30 minutes for two hours. 

set the air injection and extraction rate and continue operating the biosparge and biovent systems 
overnight. 
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Note: Sparge and extraction airflow rates are presented as rough goals, actual air jhw rates will be a 
function of the local geology and may vary considerablyfrom the stated goals. 

Day 2: 

- Upon arrival at the site, measure the following system parameters: 

vacuum at the extraction wellhead; 
extraction air flow rate at the blower; 
sparge air flow rate; 
vacuum/pressure at the monitoring well heads; 
VOC, C02, O2 and C& concentrations in the biovent blower effluent; 
depth to groundwater in the monitoring wells; and 
groundwater pH and DO in the test monitoring wells. 

- Continue operating the biosparge and biovent systems overnight at the most desirable flow rates. 

DAY 3 

- Upon arrival on-site, measure the system parameters listed in for Day 2 above. 

- Initiate helium injection by bleeding in helium gas, at a predetermined rate, at the well head of the 
biosparge well. After steady state conditions are reached in the subsurface (15-30 minutes), measure 
helium and oxygen concentrations in the monitoring wells, and in the extraction blower effluent stream, 
every 1/2 hour for 4 hours. 

- Stop operation of the biosparge and biovent pilot systems and initiate insitu respirometry test. Measurg 
the following parameters immediately after turning off systems and, once per hour for the remainder of 
the day: 

vacuum at the extraction wellhead; 
vacuum/pressure at the monitoring well heads; 
VOC, C02, 02, C& and helium concentrations in the well head- space in all test wells; 
depth to groundwater in the monitoring wells; 
groundwater pH and DO in the monitoring wells; and 
helium and O2 concentrations in all test wells. 

DAY 4 

-with the pilot system remaining off, measure the following parameters two times during the day: 

vacuum at the extraction wellhead; 
vacuum/pressure at the monitoring well heads; 
VOC, C02, 0 2  and CH4 concentrations in all test wells; 
depth to groundwater in the monitoring wells; and 
groundwater pH and DO in the test monitoring wells. 
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Day 5 

- Upon arrival on-site, measure the following parameters one time: 

vacuum at the extraction wellhead; 
vacuum/pressure at the monitoring well heads; 
VOC, C02, O2 and C& concentrations in all test wells; 
depth to groundwater in the monitoring wells; and 
groundwater pH and DO in the test monitoring wells. 

- Re-start the test with both the biosparge and biovent systems operating (at the most optimal flow 
conditions as determined from the results of day 1 and 2, respectively), measure the following 
parameters every two hours for the remainder of the day: 

vacuum at the extraction wellhead; 
air flow rate at the blower; 
vacuum or pressure at surrounding monitoring wells; 
VOC, C02, O2 and CH4 concentrations in the biovent blower effluent; 
depth to water; and 

groundwater pH and DO in the test monitoring wells. 

- Leave the site with the biosparge and biovent systems operating. The systems may be set for 
intermittent operation (i.e., cycling ordoff) during a portion of the test. 

Week 2-12 

- Inspect and document the operating condition of all testing equipment, perform maintenance as needed, 

- Measure the following parameters twice per week: 

vacuum at the extraction wellhead; 
air flow rate at the blower; 
vacuum or pressure at surrounding monitoring wells; 
VOC, COz, O2 and C& concentrations in the biovent blower effluent; 
depth to water; and 

groundwater pH and DO in the test monitoring wells. 

- Adjust system flow and operating conditions as needed to maximize system performance, re-measure 
the parameters listed above. 

Week 13 

- During the last week of the pilot test the biosparge and biovent systems should be de-activated and the 
following measurements and observations should be performed: 

In-Situ Respirometry Measurements (02, COZY C& and VOC concentrations) in all test wells, 3- 
4 times per day for two days; 
measure depth to water, pH and DO in all test wells two times during the day of system 
deactivation; and 
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. Inspect and record all operating conditions of  the test equipment, documenting any potential 
operation and or maintenance concerns. 

Week 14-23 

- At the end of week 13, the system will be restarted and operated without data collection for 10 weeks. 
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Appendix D.l 

Submittal Register 



Navy Notes: Approved By: NASA Notes: Approved By: Army Notes: Classification: Action Codes: 
G = Contracting Officer Blank = Contr. Officer GA = Government Approval NR = Not Reviewed 
Blank = COC Manager FIO = For Information Only A= Approved 

AN= Approved as Noted 
RR= Disapproved; Revise and Resubmt 

(Others may be presmbed by Transmittal Form) 



Appendix D.2 

Forms for Inspection Phases 



INSPECTION NOTIFICATION FORM 

Date: 

Preparatory: Initial: 

Follow-Up: Completion: 

Planned Definable Feature of Work to be Inspected: 

Date of Planned Inspection: 

SQCM Signature 

Date 

Date 

ROICC Acknowledgment Date 



PREPARATORY INSPECTION CHECKLIST 

CONTRACT NO. : N62472-94-D-0398 - DATE: 

TITLE: NETC NEWPORT TANK 50 SPEC SECTION: 

MAJOR DEFINABLE FEATURE OF WORK: 

A. PERSONNEL PRESENT: 

B. T R A N S r n A L S  INVOLVED: 

NUMBER & ITEM 

POSITION COMPANY 

1. 
2. 
3. 
4. 
5 .  
6. 
7. 
8. 
9. 

10. 

B-I. 

B-Il. 

1. 
2. 
3. 
4. 
5.  
6. 
7. 

Have all items involved been approved? Yes No - 

What items have not been approved? 

STATUS 

CONTRACTOR 
or Gov't 

APPROVAL 



PREPARATORY INSPECTION CHECKLIST (cont) 

C. ARE ALL MATERIALS ON HAND? 

C-I. Are all materials on hand in accordance with approvals? Yes No - 

C-11. Items not on hand or not in accordance with transmittals: 

D. TESTS REQUIRED IN ACCORDANCE WITH CONTRACT REQUIREMENTS: 

TEST PARAGRAPH 

D-I. COMPONENT INSTALLATION CHECKS: 

COMPONENT ACCEPTABLE UNACCEPTABLE 



PREPARATORY INSPECTION CHECKLIST (cont.) 

E. ACCIDENT PREVENTION PREPLANNING - HAZARD CONTROL MEASURES: 

E-I. Applicable Outlines (attach complete copies): 

E-11. Operational Equipment Checklists: 

ATTACHED FOR: 

F. ROICCNotified? Yes No - 

Site Quality Control Manager 



INITIAL INSPECTION CHECKLIST 

CONTRACT NO.: N62472-94-D-0398 

TITLE: NETC NEWPORT TANK 50 

DATE: 

DESCRIPTION AND LOCATION WORK INSPECTED: 

REFERENCE CONTRACT DRAWINGS: SPEC SECTION: 

A. PERSONNEL PRESENT: 

NAME POSITION COMPANY 

B. MATERIALS BEING USED ARE IN STRICT COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS: Yes - No - 

IF NOT, EXPLAIN: 

C. PROCEDURES AND/OR WORK METHODS WITNESSED ARE IN STRICT COMPLIANCE WITH THE 
REQUIREMENTS OF THE CONTRACT SPECIFICATIONS: Yes - No - 

IF NOT, EXPLAIN. 



INITIAL INSPECTION CHECKLIST (cont) 

C-I. 

1. 
2. 
3. 
4. 
5.  
6.  
7. 
8. 
9. 

10. 

D. 

COMPONENT INSTALLATION CHECKS: 

COMPONENT ACCEPTABLE 

WORKMANSHIP IS ACCEPTABLE? Yes - No - 

UNACCEPTABLE 

STATE AREAS WHERE IMPROVEMENT IS NEEDED: 

E. SAFETY VIOLATIONS AND CORRECTIVE ACTION TAKEN: 

F. ROICC NOTIFIED? Yes - No - 

Site Quality Control Manager 



FOLLOW-UP INSPECTION CHECKLIST 

CONTRACT NO. : N62472-94-D-0398 

TITLE: NETC NEWPORT TANK 50 

DATE: 

DESCRIPTION AND LOCATION WORK INSPECTED: 

REFERENCE CONTRACT DRAWINGS: SPEC SECTION: 

A. PERSONNEL PRESENT: 

POSITION COMPANY 

B. MATERIALS BEING USED ARE IN STRICT COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS: Yes - No - 

IF NOT, EXPLAIN: 

C. PROCEDURES AND/OR WORK METHODS WITNESSED ARE IN STRICT COMPLIANCE WITH THE 
REQUIREMENTS OF THE CONTRACT SPECIFICATIONS: Yes - No - 

IF NOT, EXPLAIN: 



FOLLOW-UP INSPECTION CHECKLIST (cont) 

C-I. 

1. 
2. 
3. 
4. 
5.  
6.  
7. 
8. 
9. 

10. 

D. 

E. 

F. 

COMPONENT INSTALLATION CHECKS: - 

COMPONENT ACCEPTABLE UNACCEPTABLE 

WORKMANSHIP IS ACCEPTABLE? Yes - No - 

STATE AREAS WHERE IMPROVEMENT IS NEEDED: 

SAFETY VIOLATIONS AND CORRECTIVE ACTION TAKEN: 

ROICC NOTIFIED? Yes - No - 

Site Quality Control Manager 



COMPLETION INSPECTION CHECKLIST 

DATE: CONTRACT NO.: - N62472-94-D-0398 

TITLE: NETC NEWPORT TANK 50 

MAJOR DEFINABLE FEATURE OF WORK: 

LOCATION: SPEC SECTION: 
(Refer to Final Follow-up Inspection Checklist) 

A. OPEN PUNCHLIST ITEMS FROM FINAL FOLLOW-UP INSPECTION CHECKLIST: 

DATE OF 
ITEM COMPLETION 

B. NEW PUNCHLIST ITEMS NOTED: 

ITEM 
DATE OF 

COMPLETION 

C. ROICC NOTIFIED? Yes - No - 

On behalf of Foster Wheeler Environmental Corporation, I cert@ this actimty is completely in accordance with the 
Contract Documents, based upon the information available to me. 

Site Quality Control Manager 



NETC NEWPORT TANK 50 REMEDIAL ACTIONS 
NAVY RAC CONTRACT NO: N62472-94-D-0398 
DELIVERY ORDER NO. 011 
FOSTER WHEELER ENVIRONMENTAL CORP. 

DAlLY QUALITY CONTROL REPORT 

In. 

1. 

2. 

3. 

4. 

5.  

6 

Temp: Min: Max: 

Site Personnel, Equipment and Work Performed Today (see attached Daily Report to Inspector) 

Job Safety (see attached Daily Safety Report) 

Inspection Activities Performed (circle applicable inspections; inspections attached): 

Preparatoxy I Initial I Follow-up I Completion Inspections 

Material Received (if not covered on I n s w o n  Checklist): 

Daily Report No.: 

Weather: 

Date: 

Precipitation: 

Submittals receivedlreviewed (if not covered on Inspection Checklist): 

SPECD'LAN 
DESCRIPTION OTHER REF. DESCRIPTION OTHER REF. 

Verbal Instruction (USACE instructions received or given with action to be taken): 



NETC NEWPORT TANK 50 REMEDIAL ACTIONS 
NAVY RAC CONTRACT NO: N62472-94-D-0398 
DELIVERY ORDER NO. 011 
FOSTER WHEELER ENVIRONMENTAL CORP. 

DAILY QUALITY CONTROL REPORT NO. (cont) 

7. Remarks (Potential conflict(s)/compliance issues; delays encountered): 

QC's Verification: On behalf of Foster Wheeler Environmental Corporation, I cerh@ this report is complete and 
correct, and all materials and equipment used and work performed during this reporting period are in compliance 
with the Contract Documents to the best of my knowledge, except as may be noted above. 

QC Manager: 

Site Manager: 

Date: 

Date: 



DAILY REPORT TO INSPECTOR 

I DATE 
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1.0 INTRODUCTION 

Foster Wheeler Environmental Corporation (Foster Wheeler) has prepared this Pilot Study Report in 
conjunction with our subcontractor, Fluor Daniel GTI, Inc. (Fluor Daniel GTI) as part of remedial 
activities at Tank 50 (the Site) in Tank Farm No. 5 at the Naval Education and Training Center (NETC) 
in Newport, Rhode Island. The work was completed under Delivery Order No.0011, Modification 4 of 
the Northern Division of the Naval Facilities Engineering Command Remedial Action Contract 
No. N62472-94-D-0398, and in accordance with the Work Plan (Foster WheelerS 1996). ..- 

This report describes the objectives, procedures, and results of the bioremediation bench and pilot scale 
studies. These results will be reviewed in conjunction with site remedial objectives to enable a focused 
approach to achieving the remedial objectives. 

This section of the report provides a brief project background and history, as well as the intended 
objectives for these studies. Section 2.0 provides a description of the pilot system layout, design, and 
construction. Section 3.0 presents a description of the bench scale study. The operation, monitoring, and 
results of the pilot system are included in Section 4.0. Section 5.0 presents the conclusions of these 
studies. Section 6.0 provides recommendations relative to achieving remedial objectives. - 

/ 

1.1 Site Description 

NETC-Newport is located in the Towns of Newport, Middletown, and Portsmouth, Rhode Island, 
approximately 25 miles southeast of Providence. Figure 1-1 shows the site location. Tank Farm-No. 5 is 
situated in Middletown in the north-central portion of NETC-Newport. Tank 50 is the northernmost tank in 
Tank Farm No. 5, as shown in Figure 1-2. Tank Farm No. 5 is bordered by Defense Highway to the 
northlnorthwest; a cemetery to the southwest; woodlands and residential property to the southeast; and 
Greene Lane to the northlnortheast. Gomes Brook transects the northern portion of the tank farm and flows 
westerly, to Narragansett Bay, providing surface drainage for the northern portion of Tank Farm No. 5. 

Tank Farm No. 5 occupies approximately 85 acres and contains 11 formerly operational underground 
storage tanks (USTs), numbered 49 through 59. A paved road leads into the farm, passing between .- 
the tanks in a loop. With the exception of Tank 53, there is no secured perimeter fence at the tank farm. 
Tank 50 was used to store virgin heavy fuel oil but, again, is not currently in use. 

1.2 Site History 

The Navy began construction of the USTs at NETC-Newport in five separate tank farms in 1941. The 
USTs in Tank Farm No. 5, including Tank 50, were constructed between 1942 and 1943 and were used to 
store fuel oils and other petroleum products. In 1974, all of the USTs, except Tank 53 and 56, were taken 
out of service (Brown & Root, 1995b). 

Tank 50 is a field-constructed reinforced concrete UST with a nominal storage capacity of 60,000 barrels 
(2.52 million gallons). The tank has 12-inch thick walls and roof and a 14- to 20-inch thick floor. The 
tank is 119 feet in diameter and 36 feet from the roof to the bottdm of the tank. Tank 50 was constructed 
by blasting and excavating bedrock to create a 20- to 25-foot deep, steep-walled bedrock socket, with a 
diameter ranging fiom 20 feet larger than the tank diameter at the bedrock surface to only 5 feet larger at 
the tank bottom. The tank floors were poured directly on the surface of the bedrock at the bottom of the 
socket, followed by the construction of steel-reinforced, pre-stressed concrete walls and a concrete roof. 
Following tank construction, "locally derived materials" (fine to course sands and silts) were used to fill the 
annular space between the tank wall and bedrock socket, and soil was placed on the roof to bring the area 



to existing grade. According to a summary of historical records in the Site Investigation (SI), backfill 
material consisted of shale placed in shallow, successive layers around the tank and compacted (tamped) 
between each layer, with larger pieces of shale at the bottom and smaller pieces at the top (Brown & Root, 
1995b). 

Several investigations have been conducted at Tank 50 to investigate soil and groundwater quality. An 
Initial Assessment St* (IAS) was conducted in 1982 and 1983 by Envirodyne Engineers, Inc. to evaluate 
the impact of disposal of tank bottom sludges at Tank Farm No. 5. A Phase I Remedial Investigation (RI) 
by TRC in 1990 did not report the presence of "significant" levels petroleum contamination at the tank 
farm. In a Preliminary Closure Assessment (PCA) investigation conducted by Brown & Root (as 
Haliburton NUS) in October 1994, soils saturated with residual petroleum were found below the water 
table. The petroleum composition consisted of a range of No. 6 through No. 2 fuel oil. During this 
investigation, five monitoring wells were installed near Tank 50 (MW-105 through MW-109). In a 
subsequent structural inspection of Tank 50, several cracks were noted on the tank floor. 

In December 1995, Brown & Root completed the SI report on Tank 50. As part of the SI, an additional 
17 borings and nine monitoring wells were installed around Tank 50. Seven of the monitoring wells were 
installed in the overburden soils (MW-200, MW-201, MW-202, MW-204, MW-206, MW-208, and 
MW-209) and two were set in bedrock (MW-203B and MW-207B). The results of the SI showed that 
petroleum impacted soils were primarily present in the tank socket (below the water table) with some 
petroleum observed approximately 40 to 50 feet downgradient (north) of the tank. Free phase product was 
also observed sporadically through the saturated zone soils. The highest total petroleum hydrocarbon 
(TPH) concentration detected in soil was 65,000 milligrams/kilogram (mglkg) in MW-107 (with bunker oil 
TPH patterns) at a depth of between 12 and 14 feet below ground surface (bgs). Other TPH soil 
concentrations ranged form 3 10 to 13,000 mglkg. During the SI, the TPH compounds detected included 
diesel fuel, bunker oils, and fuel-oils ranging from No. 4 to No. 6. No floating product was detected in any 
of the wells; however, immiscible droplets of oil were observed in groundwater during well development. 
Appendix A contains copies of boring logs and monitoring well completion diagrams for monitoring wells 
installed by Brown & Root adjacent to Tank 50 which were used in the pilot scale study. 

Following the SI, Brown & Root submitted a Technology Screening Evaluation Report in January 1996. 
In this report, evaluation of groundwater treatment technologies was determined to be unnecessary because 
of the low solubility of the heavier hydrocarbons. The evaluation recommended that in-situ bioremediation 
be chosen as the preferred technology for remediating the petroleum impacted soils, and that a treatability 
study be performed on site soils to evaluate the effectiveness of this technology. 

1.3 Hydrogeologic Conditions 

The NETC-Newport site is located within the Narragansett Basin, which is a lowland structural basin 
underlain by Pennsylvanian age non-marine sedimentary and metamorphic bedrock, including the Rhode 
Island Formation. Previous Brown & Root reports stated that bedrock beneath the site consisted of shale 
with phylite observed in boreholes in the vicinity of Tank 50 (Brown & Root, 1995a). The depth to 
bedrock across the site is highly variable; however, it is estimated not to exceed 45 feet bgs. In the 
vicinity of Tank 50 weathered bedrock is approximately 17 feet bgs, with more competent bedrock 
starting at approximately 24 feet bgs. 

Undisturbed overburden deposits at the site consist of glacial outwash deposits. These deposits are 
highly variable, ranging from gravel to sand and silt, and extend to within 3 to 6 feet of the weathered 
bedrock surface where a medium dense discontinuous till layer overlies the bedrock. 



Groundwater in the vicinity of Tank 50 is classified as "GA - Non-Attainment" (GA-NA). GA-NA 
groundwater is considered unsuitable for public water supply without treatment, but the goal of RIDEM 
is to remediate to GA. However, the location of the site and geologic condition make it unlikely that the 
site would be considered for use as a public water supply. Also, Tank 50 is not located within a 
groundwater reservoir or recharge area, nor are there any public or private wells located in the area 
(Brown & Root, 1995b). Based on past reports, groundwater flow is in a northerly direction toward 
Gomes Brook and Narragansett Bay. 

1.4 Nature and Extent of Contamination 

During previous investigations, three areas of petroleum contaminated soils were identified at Tank 50: 
surface soils near the pump chamber, subsurface soils adjacent to the tank, and subsurface soils 
downgradient (north and northwest) ofthe tank. Petroleum contaminants detected included TPH, several 
semivolatile organic compounds (SVOCs) including benza(a)anthracene and phenenthrene, and metals 
including cadmium and arsenic (Brown & Root, 1995b). 

Surface soils were observed to have TPH concentrations ranging from 400 to 1,900 mgkg; Subsurface 
TPH concentrations in the soils located within the socket were observed primarily below the water table and 
ranged from 310 to 13,000 mgkg with the exception of one sample at MW-107 (65,000 mgkg). TPH 
concentrations as high as 31,000 mgkg (MW-105) were' also detected in the soils collected from wells 
downgradient (north) of the tank socket. 

1.5 Bench and Pilot Study Objectives 

Based on the results of the SI and Technology Screening Evaluation Reports completed by Brown & 
Root, the remedial objectives include in-situ bioremediation as the preferred alternative for remediating 
petroleum contaminated soils in the vicinity of Tank 50. No remedial objective was deemed necessary 
for groundwater. The Rhode Island Department of Environmental Management (RIDEM) cleanup 
level for petroleum contaminated soils of 300 mgkg was recognized as the TPH cleanup level for the 
site. However, based on recent conversations with the Navy, it is estimated that a cleanup level of 
5,000 mglkg is more representative of site-specific risks. 

To support the remedial objectives, Foster Wheeler. performed bench scale and pilot scale studies to 
determine the feasibility of using in-situ bioremediation, as recommended in the Technology-Screening 
Evaluation Report, to remediate the fuel oils in the subsurface near Tank 50. While technology 
screening typically evaluates several remedial options, it is usually necessary to perform site-specific 
field and/or laboratory tests to evaluate the effectiveness of an alternative based on site-specific 
conditions. To implement these studies, intrusive activities performed at the site included soil sampling 
and installation of monitoring wells. 

1.5.1 Technol~gy Description 

The in-situ bioremediation technology proposed in the Technology Screening Report for this site is 
bioventing/biosparging. This technology combines soil venting'and air sparging processes. Bioventing 
and biosparging are processes where oxygen is delivered to the subsurface to stimulate the growth of 
microorganisms and enhance the degradation of petroleum contaminants. Unlike soil venting and air 
sparging, bioventing/biosparging typically employs lower air flow rates in order to provide enough 
oxygen for biodegradation without increasing volatilization of contaminants. The technologies can be 
implemented simultaneously by injecting air into the subsurface through a biosparge well and 
withdrawing air through a biovent well. 



Prior to design and construction of a full scale system, bench scale and pilot scale treatability studies are 
generally performed to determine if in-situ bioremediation will be effective in degrading contaminants at 
a specific site. While a feasibility study may identify a technology as being potentially effective, 
site-specific parameters may limit the effectiveness. These studies are also used to evaluate operating 
conditions that will provide for optimal biodegradation during full scale operation. 

1 S.2 Bench Scale Study 

A 13-week bench scale study was conducted to investigate whether indigenous petroleum-degrading 
microorganisms were present and could successfully reduce the petroleum hydrocarbon concentrations in 
site soil and groundwater when amended with oxygen andlor inorganic nutrients. Testing was also 
designed to assist in evaluating the extent of degradation which can be achieved by full-scale 
bioremediation and to provide information on the amount of additional inorganic nutrients (oxygen, 
nitrogen as ammonia and phosphate), if any, required to enhance remediation. 

The objective of the pilot scale study was to generate site-specific information in order to design a full 
scale biospargelbiovent remediation system for the Tank 50 area (Figure 1-3). The information 
generated during the pilot test activities included: 

Determination of the radius of influence (zone of aeration) for sparged air; 
Evaluation of vacuum/pressure response in the subsurface to various air flow rates; and 
Measurement of biodegradation indicator rates in the subsurface. 



2.0 PILOT SYSTEM LAYOUT AND INSTALLATION 

This section describes the design and installation of the pilot scale system. The pilot test configuration is 
shown on Figures 2-1 -and 2-2. All investigation-derived waste (IDW) was managed according to 
Section 2.1.4. 

2.1 Monitoring Well Installation 

2.1.1 Soil Sampling 

From July 22 to 24, 1996, Environmental Drilling, Inc. (EDI), under subcontract to Foster Wheeler, 
installed three monitoring wells in the vicinity of Tank 50 (MW-301, MW-302, and MW-303). One well 
(MW-301) was installed for use as the biovent well, and the remaining two wells were to be used as 
combination wells to monitor both biosparging and bioventing activities. Well MW-302 was installed 
approximately 10 feet south of MW-301. MW-303 was installed approximately 20 feet north of 
MW-301. The wells were installed in borings that were advanced using 8-inch (minimum) outside 
diameter hollow stem augers. Continuous split-spoon samples were collected from the surface to the 
bottom of the boring at MW-303, and from 5 and 8 feet bgs to the bottom of the borings at MW-301 
and MW 302, respectively. The split-spoon sampler was driven using a 140-pound hammer falling 
30 inches. Standard Penetration Tests (SPTs) were completed on each split-spoon where blow counts 
were recorded in 6-inch increments. 

All lithological samples were collected in 8 oz. drillers jars. Soil samples were visually classified for 
lithology and were screened with a Foxboro 128 portable flame ionization detector (FID). Boring logs 
are included in Appendix B. Selected soil samples from each boring were also collected and submitted 
to Nytest Environmental Inc. (Nytest) for TPH analysis using EPA Method 8015. The results of these 
analyses and other observations are presented and discussed in Section 4.4.1. 

Composite soil samples from each boring, and groundwater samples from existing monitoring wells, 
were also collected and submitted to the bench scale study laboratory for use in the bench scale study. 
A total of three soil samples (one from each boring) were composited from each split-spoon sample. 
Groundwater samples were collected from existing monitoring wells MW-103, MW-208, and MW-209. 

2.1.2 Monitoring Wells 

In each soil boring, a monitoring well was installed consisting of Schedule 40 PVC well screen 
(0.010-inch slot) and riser, and a five foot protective well casing. A Cinch diameter, 25-foot monitoring 
well with 15 feet of well screen (at the bottom) was installed as MW-301. MW-302 and MW-303 were 
completed as 2-inch diameter monitoring wells with 20 foot well screens. Well completion diagrams are 
included in Appendix B. 

Following installation, each well was developed by surging and bailing techniques using dedicated 
bailers to remove silt. Development continued until a minimum of three well volumes were removed 
from each well. / 

All downhole sampling equipment (split-spoons, bailers, etc.) was decontaminated between each use in 
accordance with the following procedure: 



Scrub with a brush using portable water and a nonphosphate detergent (Alconox); 
Rinse with potable water; 
Rinse with hexane; and 
Rinse with deionized (DI) water. 

ED1 mobilized sufficient drilling equipment (rods and auger flights) such that the equipment could be 
dedicated to each boring, and decontamination between sampling locations was not necessary. Upon 
completion of the drilling program, all drilling equipment, including the drill rig, were decontaminated 
by pressure washing on a temporary decontamination pad constructed with heavy gauge polyethylene 
sheeting. 

2.1.4 Investigation-Derived Waste 

During the sampling program, all IDW, including soil drill cuttings, well development water, 
decontamination fluids, and personal protective equipment (PPE) was segregated and contained in DOT- 
approved 55-gallon drums. A total of 8 drums of IDW were generated (4 drums with drill cuttings, 
3 with development water andlor decontamination fluids, and 1 with PPE and the temporary 
decontamination pad). - 

The liquid IDW drums were transferred to the water treatment facility at Tank Farm No. 5. A pump was 
used to remove the liquids from each drum to the water treatment facility sump for treatment. The solid 
IDW drums (soil and PPE) were transported to Tank Farm No. 4 for management with Tank No. 4 waste 
streams. 

2.2 Pilot System Location and Setup 

The location of the pilot test area was west of Tank 50, in the area of wells MW-103 and MW-209 
.(Figure 2-1). This area was selected based upon review of the existing well locations, well construction 
details (depth of well and screened interval), and areas of known petroleum contamination, and appeared 
to provide the best opportunity to achieve the pilot test objectives (Foster Wheeler, 1996). Below is a list 
of wells that were used during the pilot test along with their function and location relative to the 
biosparge well (MW- 103): 

MW-302: ~ioventwell  (30 ft. south of MW-103) 
MW-30 1 : Monitoring well (10 ft. southwest of MW- 103) 
MW-303: Monitoring well (14 fi. north of MW-103) 
MW-208: Monitoring well (5 ft. northwest of MW- 103) 
MW-209: Monitoring well (10 fi. northwest of MW-103) 
MW- 105: Monitoring well (25 ft. northwest of MW- 103) 
MW- 107: Monitoring well (30 ft. south of MW-103) 

Monitoring well MW-301-was originally installed to be used as the biovent well (Foster Wheeler, 1996); 
however, it was determined during pilot test startup activities that this well could not perform in this 
function. Therefore, it was decided that well MW-302 would be the biovent well. Further discussion is 
contained in Section 4.4. Photographs taken during system construction are provided in Appendix C. 



2.3 Pilot System Design and Construction 

2.3.1 Utilities 

Electrical service for the pilot system was installed by Rayco Electric, under subcontract to Foster 
Wheeler, from an existing 13.8 kV overhead power pole located approximately 500 feet southwest of 
Tank 50. A 75 kVA transformer, provided by the Navy, was set on an existing concrete pad located 
adjacent to the power pole. Direct burial electrical cable was installed from the transformer to a mini 
power center installed approximately 25 feet west of the pilot test study area. The cable was set in a 
2-foot deep trench running approximately 250 feet north of the transformer across the access road, 
then 250 feet east to the power center (Figure 2-1). The power center consisted of a 2771480V 
distribution panel and a 7.5 kVA mini power zone set in a NEMA-4 enclosure, and pilot test equipment 
was direct wired to the power center. 

Major equipment components for the pilot test included a skid-mounted 3 horsepower (hp) oilless rotary 
vane blower (2301460 vac, 3 phase, 48 standard cubic feet per minute [scfm] at 15 psig) for-the biosparge 
system and a skid-mounted 3 hp regenerative blower (2301460 vac, 3 phase, 80 scfm at 60 inches of 
water column [w.c.]) for the biovent system. Other system components included an air-to-air heat 
exchanger (Model 52760-9 Speedaire aftercooler) for the biosparge well, a helium cylinder for the tracer 
gas testing, and a water knockout tank for the biovent system. A pilot system piping and instrumentation 
diagram (P&ID) is provided as Figure 2-2. 

2.3.3 Biosparnin~ Bioventing. and Monitoring Wells 

Monitoring wells from those listed in Section 2.2, with Cinch PVC stickups, were fitted with PVC to 
national pipe thread (NPT) adapters for the purposes of installing 2-inch galvanized steel wellheads. 
Monitoring wellhead features included a sampling port (314-inch bronze ball valve with 114-inch hose 
barb), 0 to 150 inches water magnehelic vacuum (or pressure) gauge, and a 2-inch NPT plug, allowing 
for access of monitoring probes (D.O., pH, and/or water depth) or collection of groundwater samples. 
During installation, dirt and oil from the tops of the 4-inch PVC wells were cleaned prior to solvent 
welding the PVC adapters. 

The biosparge well (MW-103) was fitted with the same PVC to NPT adapter, sampling port, and 2-inch 
NPT plug as the monitoring wells, along with a 0 to 50 psi pressure gauge. A 1-inch female NPT 
polypropylene camlock fitting was provided for connection of the biosparge hose. The 1-inch biosparge 
hose was rated at 150 psig and fitted with male and female camlock ends. During helium injection, a 
standard high pressure cylinder of helium with a 0 to 150 psig low pressure regulator was strapped to the 
biosparge well. A 0 to 10 scfm rotameter was temporarily installed on the sampling valve to measure 
flow during helium injection. The pressure regulator was connected to a rotameter with a 114-inch steel 
braided hose. During the helium injection, the helium flow was regulated to one-half of the biosparge 
flow rate. 

/ 

The biovent well (MW-302) consisted of the same wellhead components as the monitoring wells, plus a 
2-inch male NPT polypropylene camlock fitting for connection of a 2-inch flexible hose for vapor 
extraction. The biovent hose was a petroleum vapor recovery hose with a spiral wrap, fitted with male 
and female camlock ends. 



3.0 BENCH SCALE STUDY 

In order to assist in the evaluation of site conditions in the subsurface and the potential of bioremediation 
applicability, a bench scale study was conducted. Soil samples were collected from the vicinity of 
Tank 50 and sent to Fluor Daniel GTI's Remediation Technology Testing Facility (RTTF) in Martinez, 
California. 

This section summarizes the tasks conducted during performance of the bench scale -testing, the 
descriptions of the methodologies used, and the results of the bench scale testing. The bench scale study 
report is included in Appendix D. 

3.1 Soil and Groundwater Sample Collection 

Three soil samples were collected (as described in Section 2.1.1) and supplied to the R'ITF laboratory for 
analysis. The three soil samples were composited fiom split-spoon samples collected from MW-301, 
MW-302, and MW-303. These samples were collected during the drilling and installation of these 
monitoring wells. The samples collected were obtained for analysis based on observed elevated field 
headspace readings by FID and visual observation of contamination. A total of approximately 3 kg of 
contaminated soil was sent to the RTTF. 

Three groundwater samples were collected from existing monitoring wells MW-103, MW-208, and 
MW-209. 

The soil and groundwater samples were stored in coolers on ice and shipped to the RTTF. The samples 
were received at the R m  on July 25, 1996 in two coolers under Chain of Custody numbers 39408 and 
40791. Copies of the Chain of Custody Records are attached to the RTTF report in Appendix D. 

3.2 Initial Composite Analyses 

Soil and groundwater were initially composited at the RTTF and characterized for chemical, physical, 
and microbiological parameters that can impact biological processes. The results of these analyses were 
then used to assist in the final setup of the bench scale study. The initial analyses performed are 
summarized on Table 3- 1. 

3.3 Biodegradation Testing 

The biodegradation test was conducted using a 3% (weight/volume) slurry of soil in groundwater from 
the site. The soil slurry test systems were designed to assess biodegradation potential under optimal 
biological conditions with respect to presence of oxygen, nutrients, and moisture. For this test, four 
experimental systems were used: 

System 1 (Non-Enhanced). Soil and groundwater composites were mixed without amendments 
to assess the extent of biodegradation occurring in the absence of modifications to the soil and 
groundwater mixture (i.e., a natural control sample); ' 

System 2 (Oxygen-Enhanced). Soil and groundwater composites were amended with oxygen to 
assess the extent of biodegradation occurring when oxygen is in unlimited supply and only 
endogenous inorganic nutrients are present; 



System 3 (Nutrient-Enhanced). Soil and groundwater composites were amended with 
inorganic nutrients to assess the extent of biodegradation occurring when nitrogen (in the form of 
ammonium chloride) and phosphate (in the form of potassium tripolyphosphate) are in unlimited 
supply; and 

System 4 (Oxygen + Nutrients-Enhanced). Soil and groundwater composites were amended 
with oxygen, phosphate, and nitrogen to assess the extent of biodegradation occurring when both 
oxygen and inorganic nutrients are in unlimited supply. - 

Each of the experimental systems consisted of a series of replicate sealed test reactors containing a slurry 
mixture of 1.5 grams (g) wet weight soil and 50 milliliters (ml) groundwater with approximately 110 ml 
gaseous headspace in a 160 ml serum bottle. 

The slurries in bottles used for Systems 1 and 3 were purged with nitrogen gas to remove oxygen from 
the groundwater and produce anoxic test conditions. Although purging will reduce the amount of 
dissolved oxygen in the groundwater, it is not expected to create strictly anaerobic conditions. 
All bottles were sealed immediately after purging. 

- 
Additional oxygen was added to the bottles used for System 4 by injecting pure oxygen through each 
bottle's septum using a syringe. This additional oxygen was provided several times during the test to 
ensure that sufficient oxygen was available to support aerobic degradation during the initial phase of the 
test when oxygen depletion is often the most rapid. 

All bottles were sealed with septa and crimped caps. The bottles were inverted and incubated at room 
temperature on a reciprocal shaker for the duration of the study. Shaking is required to maintain the 
slurry and to stimulate oxygen transfer from the headspace into the slurry phase. 

During the 13-week duration of the study; several parameters were monitored periodically and adjusted 
as necessary in the test reactors to ensure that optimum conditions were maintained. These parameters 
included oxygen, carbon dioxide, ammonia-nitrogen,.and ortho-phosphate. The number of specific- 
hydrocarbon utilizing bacteria was also monitored weekly in the test reactors in all four systems by 
sacrificing replicate test reactors for a total of 14 time points. 

Initial TPH concentration in reactor bottles from each of the test conditions was determined during Week 
0 of the test and weekly thereafter for a total of 14 time points. For each time point, two bottles from 
each of the four test-conditions were sacrificed to provide duplicate analyses. The entire contents of the 
bottles were extracted with solvent at the RTTF and the extracts submitted to Sequoia Laboratory 
(Sequoia) for TPH analysis by EPA Method 801 5. Diesel was selected as the reference standard since 
the GCJFID chromatograms from the initial TPH analysis performed by Sequoia indicated that the bulk 
of the hydrocarbons in the soil composite was diesel-range organics. 

Initially, the extracts were not concentrated which resulted in detection limits that were higher than 
required for the test. Selected extracts were subsequently concentrated and reanalyzed to provide lower 
detection limits. / 

3.4 Bench Scale Study Results 

This section summarizes the results of the bench scale study and highlights the important aspects of the 
study and the trends indicated. 



. . 3.4.1 Results of Inlt~alIBaseline Chemical. Ph-al. and Biological Analyses 

The results of the initial chemical, physical, and biological analyses for the soil and groundwater are 
presented on Table 3-2. The following is a summary and discussion of these results. Further discussion 
of the results is contained in the RTTF report in Appendix D. 

The TPH concentration in the soil composite was 2,700 mglkg based upon the average of triplicate 
analyses (2,500 m a g ,  2,800 m a g ,  and 2,900 mglkg). Review of the GCRID chromatograms 
indicated that the majority of the hydrocarbon was present as dieseVNo. 2 with some higher distillate 
fractions also observed, presumably the impact of the No. 6 oil in this area. The total organic carbon 
(TOC) in the soil was low at 0.8% with the TPH theoretically accounting for approximately one-third of 
the organic content. No TPH was detected above the detection limit of 13 mglL in the composite 
groundwater sample (analyzed in duplicate). 

Trace amounts of ortho-phosphate were detected in site soil, while ammonia-nitrogen was not detected 
above the detection limit of 1 mglkg. While these concentrations are low, they do not necessarily 
preclude the field use of bioremediation either with or without nutrient enhancement. The cation 
exchange capacity (CEC) of the soil was low at 35 mglg, and is consistent with both the type of material 
in the vicinity of Tank 50 and the low concentrations of inorganic nutrients detected in the soil. 

The pH of the soil (6.4) was at the lower end of the neutral range, which is generally favorable to aerobic 
bacteria. The pH of the groundwater (7.9) was at the higher end of the neutral range and is also generally 
favorable to aerobic bacteria. The pH values indicate that the subsurface pH is generally favorable for 
bacterial activity and will not necessarily require adjustment. 

The number of bacteria detected in both soil and groundwater was within the range of concentrations 
typically observed in non-toxic environments. The total heterotrophic bacterial population in soil was 
2.3 x lo7 colony-forming units per gram of soil (CFUIg), and represents the presence of a thriving 
bacterial population. The specific hydrocarbon-utilizing population numbers in soil were also high at 1.9 
x lo7 CFUIg, representing over 80% of the total heterotrophic population present. Ratios this high 
typically indicate that the native microbial population has already adapted to the presence of 
hydrocarbons as a food source, and are good candidates for further biological treatment. 

3.4.2 Results of the Biode~radation Testing 

The bench-scale study showed successful TPH degradation with nutrient, and oxygen and nutrient 
addition. By comparison, the system with no amendments also exhibited TPH biodegradation, but at a 
slower rate than the amended systems. 

3.4.2.1 Oxygen Consumption and Carbon Dioxide Production 

Oxygen and carbon dioxide concentrations were monitored in the headspace of test reactors in Systems 2 
and 4. Table 3 of Appendix D presents the monitoring results. 

/ 

The oxygen concentration in System 2 (amended with oxygen only) showed a slow but generally 
consistent trend in consumption of oxygen, from an initial concentration of 28% volumelvolume (v/v) to 
19.2% (vlv) by Week 12, with a corresponding gradual increase in the concentration of carbon dioxide. 

The oxygen concentration in the oxygen + nutrient amended bottles (System 4) showed a rapid reduction 
in oxygen concentration from 21% on Day 2 to about 8% (vlv) by Week 2 with a parallel increase in 



carbon dioxide concentration from 0.92% to 7.9% (vlv). Additional oxygen was added at this time to all 
of the test reactors in System 4 to maintain oxygen concentrations near 20% (vlv). A similar significant 
decrease in oxygen concentration was observed by Weeks 5 (down to 12%), 9 (down to 12%), and 12 
(down to 1 1.4%). An additional 10 ml of oxygen was added to all System 4 reactors at these times. 

Even though all bottles were sealed with a septum and crimp cap, it is likely that at least some loss in 
oxygen and carbon dioxide concentrations could be attributable to permeability losses across the septa 
used, especially in light of the long project duration time. 

3.4.2.2 Bacterial Population 

The number of specific hydrocarbon utilizing bacteria were measured by plate counts over the course of 
the biodegradation testing. Table 4 of Appendix D presents the contaminant utilizing bacteria results. 

As anticipated, the lowest numbers of bacteria were generally detected in System 1, (unamended) with 
bacterial counts ranging from 1.4 to 15 x 10' CFUIml (with the exception of one anomalous result of 
27,000 x 10' reported on Week 5). The highest number of bacterial counts were generally detected in - 

System 4, the system amended with both oxygen and inorganic nutrients, with bacterial counts ranging 
from 3.3 to 11,000 x 10' CFUlml. The amended system also exhibited a trend of increasing bacterial 
counts occurring over several weeks. 

The bacterial counts in Systems 2 (oxygen-amended) and System 3 (nutrient-amended) ranged from 0.94 
to 10,000 x 10' CFUIml and 6.1 to 5,500 x 10' CFUlml, respectively. Systems 2 and 3 showed several 
weeks of elevated microbial numbers during the middle third of the project before exhibiting a reduction 
in their concentrations. 

3.4.2.3 Nutrient Concentrations in Amended Systems 3 and 4 

The results of the nutrient tests for ammonia, nitrogen, and phosphate are presented in Tables 5 and 6 of 
Appendix D. 

The ammonia-nitrogen concentrations in the two nutrient-amended systems (Systems 3 and 4) were 
artificially elevated to 60 milligramslliter (mg/l) in the test reactors at the beginning of the testing 
procedure. The concentrations of ammonia-nitrogen were observed to decrease over time in both 
systems, with more rapid depletion observed in System 4 (nutrient- and oxygen-amended) than System 3 
(nutrient-amended). Because the depletion of ammonia-nitrogen generally represents reversible 
utilization as the result of oxidation andlor assimilation of nitrogen, as opposed to irreversible loss, it was 
not necessary to add additional ammonia-nitrogen to these systems. 

The phosphate concentrations in the two nutrient-amended systems (Systems 3 and 4) were artificially 
elevated at 4 to 5 mgll in the test reactors at the beginning of the testing procedure. The concentrations 
of ortho-phosphate increased slightly over time in both systems to about 10 to 12 mgll. This result is 
likely due to the fact that phosphate was added in the form of tripolyphosphate which is not detected as 
efficiently as ortho-phosphate, but will be detected after hydrolfsis. By Week 12, the ortho-phosphate 
concentration in both nutrient-amended systems had begun to decrease. No additional phosphate 
amendments to these microcosms were required. 



3 A.2.4 TPH Concentrations 

Two sets of samples were analyzed for TPH during the study. A discussion of the two sets of samples is 
contained in Appendix D.1. Table 7 presented in Appendix D shows the results obtained, along with 
their average concentrations and standard deviations. The average TPH concentrations and standard 
deviations are provided to assist in assessing analytical variability. 

At each time point, duplicate test systems for each condition were extracted with dichloromethane and 
analyzed as described in Section 3.3. These analyses provided detection limits of approximately 700 
mgkg. At the completion of the initial tests, the dichloromethane extracts, stored refrigerated from 
Weeks 1, 2, 3, 11, and 14, were concentrated approximately 15 fold and reanalyzed, providing a revised 
detection limit of less than 75 mglkg. The results of both sets of analyses, presented as averages of the 
duplicate analyses for each treatment process, are shown in Table 3-3. 

Variability in TPH values for duplicate samples was expected due to the small soil sample volume used 
in each bottle (1.5 g wet weight). The distribution of contaminants in soils is typically heterogeneous, 
even after attempts at mixing and homogenization. The presence of small localized chemical- hot spots, 
if selected as part of the 1.5 g sample, was expected to add variability to the final data. - 
TPH concentrations were reduced in all four systems. At the third week point, the most degradation 
(87%) appeared to be achieved by System 4 (oxygen and nutrients) with no apparent degradation 
occurring in System 2 (oxygen alone). TPH in System 2 actually increased at Week 3. System 3 
(nutrients alone) had the next greatest degradation (66%), while the unamended System 1 exhibited a 
22% reduction in TPH concentrations at Week 3. 

Analyses were also available for the 11th and 14th weeks. The system with the greatest percent 
degradation in TPH at these two time intervals was System 3 (nutrients alone) at 93% reduction at 
week 14; while System 4 had a 86% reduction, System 2 had an 75% reduction, and System 1 had an 
79% reduction in TPH at the end of Week 14. 

The greatest short (3 week) and longer term reductions (11-14 weeks) in TPH concentrations were 
observed for Systems 3 and 4. System 2 (oxygen alone) did not show increased TPH reduction for the 
short term but did show slight enhancement in TPH reduction compared to the non-amended System 1 
over the longer 1 1- 14 week term. 

3.5 Bench Study Conclusions 

The results of the bench scale study show that biodegradation of the contaminant in the subsurface at the 
site is possible. The following conclusions can be drawn from the initial site characterization work and 
subsequent biodegradation testing: 

Site soils and groundwater contain levels of microorganisms consistent with non-toxic 
environments; the high proportion of hydrocarbon-degrading microorganisms to total 
microorganisms present is usually indicative of mikrobial populations already previously 
exposed and adapted to hydrocarbon biodegradation; 

Site soil and groundwater pH levels are within normally accepted favorable ranges for microbial 
survival and growth; 



Site soils contain low levels of two of the key inorganic nutrients required by microorganisms: 
ammonia-nitrogen and orthophosphate. While these nutrients are found at low levels, their 
effective concentrations are sufficient to maintain a microbial population in site soil and 
groundwater as evidenced by the heterotrophic and diesel-degrading plate count data obtained 
during the initial characterization work; 

Soil slurry microcosms receiving supplemental inorganic nutrients (Systems 3 and 4), especially 
ammonia, exhibited the most rapid and complete degradation of the hydrocarbons present; and 

Soils slurry microcosms that did not receive any supplemental nutrients (Systems 1 and 2) 
showed the lowest rate of hydrocarbon biodegradation and the highest residual TPH 
concentrations after the 14-week study. 

The results of the bench scale study show that the addition of nutrients had the most significant impact 
on stimulating the rate and extent of TPH degradation. While aerobic decomposition of organics is 
usually much more rapid than anaerobic degradation, the bench scale study did not clearly indicate the 
benefits of adding oxygen. Although System 4 (nutrients & oxygen) achieved degradation- rates and 
levels similar to System 3 (nutrients alone) there was no clearly discernible advantage. -For the short 
term (3 weeks) System 2 (oxygen added) appeared to possibly inhibit degradation. Over the longer term, 
System 2 achieved total TPH degradation rates only a little better than the unamended System 1. 

Although it cannot be ascertained that System 1 was totally anaerobic, it would appear that significant 
degradation occurred without adding oxygen. It may be that the relatively low concentrations of - 

dissolved oxygen are suffkient for degradation. It may even be possible that some of the petroleum 
degrading bacteria are anaerobic or facultative anaerobic micro-organisms (bacteria that could switch to 
degrading TPH under either condition). During this bench scale study, it should be emphasized that a 
significant portion of the indigenous population was identified as petroleum degraders (>SO%). This 
suggests that in situ bacteria are utilizing the carbon source (petroleum) that is available, albeit at a 
slower rate. These bacteria may function under low oxygen or no oxygen as the water table-falls or rises. 
The delay in TPH degradation under System 2 may have been the result of a delayed response for 
facultative bacteria to adapt to an oxygenated, low nutrient environment. 

Nitrogen is a key nutrient for microbial growth that is often limited in the environment. Degradation of 
100 grams of carbon (TPH) often requires approximately 10-15 grams of nitrogen and 1 gram of 
phosphorous. Since nitrogen was not detected in baseline soils above 1 mgll and phosphate was detected 
at approximately 1 mgll, there is a strong likelihood that adding nutrients as nitrogen was the key 
stimulus for accelerating degradation. 



4.0 PILOT SCALE TEST 

4.1 Introduction 

The objective of the bioremediation field pilot test was to generate site-specific information in order 
to evaluate the effectiveness of using an in-situ bioremediation technology to remediate soils at 
Tank 50. To accomplish this objective, the pilot scale study was designed using a combination of 
existing and newly installed monitoring wells to provide the following information: - .  

Radial zone of aeration; 
Vacuum/pressure response in the subsurface; 
Measured biodegradation rates in the subsurface; and 
Site-specific engineering observations needed for a full scale design. 

The pilot test activities were performed over a 13 week period beginning on August 12, 1996, and 
consisted of the following phases: 

Baseline Monitoring - 

Subsurface parameters were measured before beginning pilot testing activities to obtain baseline data for 
the site. These data were compared against the pilot testing and post pilot testing measurements to 
evaluate the effect of the biosparging and bioventing activities on the subsurface conditions. 

Startup Activities 

Startup activities were performed over a ten day period and included a biovent system vacuum/flow 
response test, a biosparge system radius of influence test, and a helium injectiontin-situ respirometry 
monitoring test. The helium injectionlin situ respirometry was performed to evaluate the actual field 
biodegradation rates; while the helium dispersion rates were monitored and compared against oxygen 
degradation in the monitoring wells. 

Pilot Test Mom&mg 
. . 

Following startup activities, the operation and monitoring of the'pilot test biosparge and biovent systems 
continued for over ten weeks, with weekly monitoring of the subsurface conditions and system 
operational parameters to document the operational trends in subsurface conditions. 

Upon completion of the long term pilot testing, a second (post pilot) in-situ respirometry monitoring test 
was performed over a six day period. These data were compared to the initial respirometry test results 
performed during startup activities to provide an indication of the extent of remediation that can be 
expected in subsurface soils. 

/ 

4.2 Pilot Test Monitoring Procedures and Methodology 

This section describes the monitoring procedures, equipment, and methodology used during the pilot test, 
which included system operational monitoring, well headspace monitoring, and saturated zone (in-situ) 
monitoring. 



4.2.1 Svstem Over- 
. . 

The following operating parameters for the biosparge and biovent systems were measured throughout the 
pilot test activities: 

Biosparge air flows and injection pressures; 
Biovent extracted soil vapor flows and vacuums; 
Volatile organic compound (VOC) concentrations in the biovent system off-gas; and - - 
Oxygen (02), carbon dioxide (CO*), and methane (Cfi) concentrations in the biovent system 
off-gas. 

arge Alr Flows and Injection Pressures 

The biosparge injection air flow rate was measured with an in-line, variable area rotameter (0 to 22 scfin, 
Omega model FL 1658) installed between the sparge blower and the injection well. The biosparge well 
injection pressure was measured with a-pressure gauge (0 to 20 psi, Dwyer Instruments, model 4240) 
mounted at the injection well. 

- 
Extracted Biovent V a ~ o r  Flows and Vacuums 

The extracted soil vapor flows were measured with an in-line, variable area rotameter (0 to 45 s c h ,  
King model 761223-1-G-SP-01) installed on the suction line between the biovent well and the extraction 
blower. The biovent system applied vacuum was measured with vacuum gauges at-the extraction well 
head (0 to 100 inches of w.c., Dwyer Instruments, model 2100) and biovent blower assembly, 
respectively. 

VOC Concentrations in the Biovent Svstem Off-Gas 

The VOC concentrations in the biovent system off-gas were measured by drawing a volume of the 
extracted soil vapor in a sampling pump (SVP, 6 Llmin., 22 inches Hg, KNF model NOS) into a I-liter 
capacity tedlar bag. The tedlar bag was then connected to a portable FID (Foxboro 128 OVA) to 
measure total VOC concentrations in the off-gas. 

0,. CO,. and C& Concentrations in the Biovent System Off-Gas 

The 02, C02, and C& concentrations in the biovent system off-gas were measured by drawing a volume 
of the extracted soil vapor into a 1-liter capacity tedlar bag with the KNF sampling pump. A multi-gas 
meter (Landtec GA-90) was connected to the tedlar bag to extract the sample volume and analyze for 
percentages of 02, COz, and CH4. 

4.2.2 Well Headspace M o w  . . 

The following parameters were measured from the headspace of each monitoring well during the pilot 
test activities: / 

02, COZ, and CH4 levels; 
VOC concentrations; 



. . 
um Levels in h h u i s u n ~  WelWeadspace 

The He concentrations in the subsurface were measured after He injection with a Mark helium detector 
(model 9821) connected to the monitoring well via flexible tubing and a barbed fitting at the well head 
assembly. A ball valve on the wellhead assembly was opened, allowing the internal pump in the He 
detector to draw the vapor in the well headspace. This was performed for approximately five minutes, or 
until readings stabilized, before the reading was recorded. 

0,. CO?. and CJ% 
' . . 
in Monitoring Well Headspace 

The 02,  COZ, and C& concentrations in the monitoring well headspaces were monitored using the 
Landtec gas meter connected at the well head via flexible tubing and barbed fitting. A ball valve on the 
wellhead assembly was opened, allowing the internal pump in the Landtec gas meter to draw the vapor 
from the well headspace. This was performed for approximately five minutes, or until readings 
stabilized, before the meter readings were recorded. 

. . 
VOC Concentrations in Monltorin~ Well Headspace 

- 
The VOC concentrations in the monitoring well headspaces were monitored using the FID connected to 
the well head via flexible tubing and barbed fitting. The sampling port valve was opened allowing the 
FID pump to draw in well headspace gas. This continued for approximately five minutes, or until 
readings stabilized, before the FID readings were recorded. 

Well Head Pressures and Vacuums 

Well head pressures and vacuums were measured by connecting Dwyer magnehelic gauges (with ranges 
of 0 to 10 and 0 to 50 inches H20) to quick disconnects and flexible tubing at the monitoring well heads. 
Pressures were measured from the high pressure port and vacuums were measured from the low 
pressure port. 

4.2.3 Saturated Zone Monitoriqg 

The following saturated zone parameters were measured during the pilot test activities: 

Depth to groundwater; 
0 Presence and/or depth to free product; and 

Dissolved oxygen (D.O.). 

Depth to WaterPetroleum Thickness 

The depths to water and/or free petroleum product were measured with an Oil Recovery System (ORS) 
oillwater interface probe which was lowered down the monitoring wells and referenced to the top of the 
well casing. 

/ 

D.O. concentrations (in mgll) and temperature (in OF) were measured in the groundwater using a direct 
digital-read downhole water quality meter (Aqua-check Water Quality Analyzer). The measurements 
were recorded at the same depth in each monitoring well (approximately 20 feet bgs). 



. . . . 
4.2.4 Monltormg: Equipment Maintenance and Callbratlon 

All monitoring equipment were inspected for operation and calibration prior to each monitoring event. 
If warranted, calibration- andlor maintenance was performed in accordance with the manufacturers 
recommendations prior to use. The equipment calibrationlmaintenance log is provided in Appendix E. 
When not in use, the monitoring equipment were stored (per manufacturers recommendations) in the 
groundwater treatment system building for Tank Farm No. 5. 

All downhole monitoring equipment (the water quality meter and oiVwater interface probe) were 
decontaminated between each well and after each monitoring event following procedures described in 
Section 2.1.3. 

4.2.5 Data Collection and O u & y  Control 

The pilot test operational and monitoring data were documented on monitoring forms during each 
monitoring event. In addition to the system data, the monitoring form was used to document weather 
conditions, specific problems, and/or general comments. 

- 
During monitoring activities, if the project engineer determined that the monitoring data was suspect for 
any reason, the following procedure was followed: 

The monitoring equipment was checked for proper operation and calibration; 
The monitoring activity was repeated, and the resulting measurement was compared with the 
original data point, until results were reproducible; and 
The monitoring data was re-recorded on the monitoring sheet. . 

4.3 Baseline Monitoring 

4.3.1 Baseline Operations 

Prior to initiating pilot testing activities, the following subsurface parameters were measured to 
document baseline conditions. 

TPH concentrations 
Depth to water; 
D.o.; 
Well head 02,  C02, and C& concentrations; and 
Well head VOC concentration. 

These data were used to evaluate the effect of the biosparge and biovent activities on the subsurface 
conditions. The baseline conditions are summarized in Table 4-1. In addition, observations during 
monitoring well installation are provided in Section 4.3.2. 

4.3.2 Baseline Resm / 

The soils encountered during the installation of monitoring wells MW-301, MW-302, and MW-303 
(described in more detail in Section 2.1) appeared to be consistent with the description of the fill material 
used to backfill the tank socket. The upper 5 to 6 feet consisted predominantly of poorly graded silty 
fine to medium sands with small rock fragments and varying amounts of gravel. From approximately 
6 to 8 feet bgs to the bottom of the borings (22 to 25 feet bgs), the soil/fill characteristics resembled 
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glacial till, consisting of fairly dense, poorly-graded, fine sand and silt with angular pieces of fine gravel. 
The fill was interbedded with poorly-graded gravels and various size pieces of shale. Groundwater was 
encountered at depths between 8 and 10 feet bgs. During the installation program, significant oil staining 
and pockets of residual petroleum product were observed throughout the saturated zone, particularly in 
the shale deposits and at the water table interface. The residual product, which coated the gravel and 
shale, was generally a viscous, dark-black product similar to heavier oil (No. 6). While a measurable 
thickness of floating product (LNAPL) was not observed in the new wells, petroleum residual coated 
both the water level tape and bailers during well development and monitoring. . .  

Water levels in the vicinity of Tank 50 ranged from 9 feet bgs on August 26; 1996 to 6 feet bgs on 
November 4, 1996. The observed baseline water levels were 3 to 4 feet higher than the two water level 
events presented in the SI report (Brown & Root, 1995b). 

The initial characterization of soils submitted for the bench scale study was performed for Fluor Daniel 
GTI by Sequoia. The soils submitted were a composite of samples taken from each well boring (each 
composite from a single boring). The laboratory indicated concentrations of TPH at 2,500 mgkg, 2,800 
mgkg, and 2,900 mglkg for the three samples. Sequoia indicated that the TPH fingerprint -resembled 
diesel fuel and was quantified by comparison to a diesel. fuel standard. Hydrocarbons which were not 
within the diesel fuel standards range were not quantified. 

A portion of the split-spoon samples which were utilized to make up the composite samples sent to 
Sequoia for the bench scale study were also submitted for baseline TPH analysis. Eighteen discrete soil 
samples from MW-301, MW-302, and MW-303 were analyzed by Nytest (Table 4-14). Nytest indicated 
total TPH concentrations ranging between 488 mgkg to 95,400 mgkg. The averages of total TPH for 
each boring were 21,300 mglkg, 39,900 mgkg, and 30,300 mglkg, respectively. Nytest indicated that 
the TPH fingerprint did not resemble any single hydrocarbon standard (Nytest utilized gasoline, No. 2 
fuel oil, hydraulic oil, and low30 waste oil as standards). Nytest quantified the TPH by segmenting the 
sample into hydrocarbon ranges and comparing each range to the appropriate hydrocarbon range 
standard. 

The difference in results obtained from the two laboratories is likely attributed to the method that each 
laboratory used to quantify the TPH values. Nytest quantified the different hydrocarbon ranges and then 
totaled for a single TPH value. Sequoia quantified only the hydrocarbons which were within the diesel 
range. Results from Nytest indicated that the diesel range (which most closely resembles the-No. 2 fuel 
oil range) typically accounted for approximately 20 to 35 percent of the total hydrocarbons present. 
Additionally, results reported within the diesemo. 2 fuel oil range differed due to the laboratories' 
quantifying the hydrocarbons against two different standards which exhibit two different responses that 
cover slightly different hydrocarbon ranges. 

The baseline conditions measured in the pilot test study area were typical of soils and groundwater in the 
presence of organic contamination. In the groundwater, the low dissolved oxygen levels (value less than 
1 .OO mgil) observed are indicative of oxygen deficient environments. In the monitoring well headspaces, 
the decreased oxygen observed in three out of six locations (locations with high TPH contamination) is 
also indicative of oxygen deficient environments. Oxygen levels in MW-208, MW-209, and MW-107 
were only slightly oxygen deficient. In addition, the levels of methane, in particular MW-301, may 
indicate anaerobic conditions in the subsurface. Field screening measurements of VOCs using an FID 
indicate levels greater than 1,000 parts per million volume (ppmv) at five of seven monitoring wells. 



4.4 Startup Activities 

4.4.1 Startup Operations 

4.4.1.1 Biovent Flow Response and Biosparge Radius of Influence Testing 

During the first day of startup activities separate bioventing and biosparging tests were performed. 
Bioventing was performed by applying a vacuum to a monitoring well and inducing air-:-flow in the 
subsurface. Initial biovent testing was performed at MW-301; however, no sustained soil vapor could be 
removed from the well. It was determined that due to low pneumatic conductivity in the vicinity of 
MW-301, water table upwelling may have occurred, whereby the well screen above the water table was 
covered. Based on water table measurements at MW-301, only 2 to 3 feet of open well screen was 
available to the unsaturated zone at the start of the test. Therefore, well MW-302 was selected as the 
biovent well. The biovent wellhead extraction assembly was attached to MW-302 and the bioventing 
test was performed. Soil vapor was extracted at flow rates of 5,8, and 12 scfin at applied vacuums of 25, 
40, and 60 inches of w.c., respectively. Test parameters, resulting measurements, and distances from the 
biovent well (MW-302) are summarized in Table 4-2. 

- 
The biosparge test was performed using MW-103 as the biosparge well. During the test, monitoring 
wells MW-301, MW-208, MW-303, MW-209, and MW-107 were used to measure the subsurface 
vacuum/pressure response, dissolved oxygen, depth to water, and wellhead VOC concentrations. 
Biosparge air injection rates of approximately 4 scfin and 12 scfm at injection pressures 7.5 and 8 psi 
were used. Test parameters, resulting measurements, and distances from the biosparge well (MW-103) 
are summarized in Table 4-3. 

Upon completion of the initial biovent and biosparge testing activities, the systems were allowed to 
continue operating overnight in order to maximize the extent of aeration in the subsurface prior to in-situ 
respirometry testing. The following operational parameters were used: biosparge injection flow of 
12 scfm at 8 psi injection pressure and extraction flow rate of 12 scfm at a wellhead vacuum of 37 inches 
of W.C. 

4.4.1.2 Helium and In-Situ Respirometry Testing 

On days 2 through 8 of the startup test (August 13 to 18, 1996), in-situ respirometry and helium injection 
tests were performed. A cylinder of compressed helium (219 cu. ft. capacity) was installed at the 
biosparge well and connected to the wellhead assembly via a pressure regulator, flexible air hose, and 
variable area flow meter (Figure 2-2). The helium was introduced into the biosparge injection well at a 
50150 heliumlair ratio by volume and at a combined biosparge flow rate of 12 scfm. The helium was 
injected for approximately 10 minutes until the helium tank was empty. The biosparge and biovent 
system was then turned off and the respirometry and wellhead helium concentration monitoring was 
performed. 

The well head respirometry and helium monitoring was performed during the first, second, third, and 
sixth days after helium injection. This data is summarized in T h l e  4-4. 

4.4.2 Startup Results 

Tables 4-2 through 4-4 summarize the monitoring data recorded during the startup activities performed 
from August 12, 1996 to August 23,1996. 



Biovent System F10wNacuu.m Res~onse Test 

Using MW-302 as the biovent well, flow rates of 5, 8, and 12 scfm were extracted from the soils above 
the water table at applied vacuums of 25, 40, and 60 s c h ,  respectively (Table 4-2). Induced vacuums 
were monitored in MW-301, MW-303, and MW-107, since these were the only wells with exposed well 
screen above the surface of the water table. Measurable vacuums were recorded in MW-301 and MW- 
107. No measurable vacuum was observed in MW-303. 

Based on these initial data, the effective radius of influence was estimated between 10 and 30 feet. 
For planning and reporting purposes, an estimate of 20 feet was used. This radius of influence is 
lower than what might be typically expected in a disturbed fill, such as that in the socket surrounding 
Tank 50, and is likely attributable to heterogeneities with regard to graded soil and high water table in - 

the Tank 50 area. 

Bios~arge - Svstem - Radius ofifluence Testing 

Biosparge air injection rates of approximately 4 scfm and 12 scfm at injection pressures 7.5 .and 8 psi 
were used. Test parameters, resulting measurements, and distances from the biosparge well (MW- 103) 
are summarized in Table 4-3. 

Dissolved oxygen exhibited an increase in three of the monitoring wells from baseline conditions, with 
MW-301 and MW-209 showing the most significant increases (from less than 1 ppm to over 10 ppm 
dissolved oxygen). Dissolved oxygen was not measured in MW-105 due to the presence of liquid phase 
petroleum. 

Water table elevation in the monitoring wells measured consistently higher than baseline conditions, 
indicating an elevated water table surrounding the biosparge well MW-103. The largest increase in the 
water table elevation was observed in MW-301 which exhibited a 0.64 ft. increases. MW-107, which 
was the farthest monitoring well from the biosparge point (32 feet from MW-103), exhibited an increase 
of 0.08 feet. 

Monitoring wells MW-301, MW-208, and MW-209 measured a positive pressure in the wellhead 
resulting from the biosparging activities, measuring 4, 1, and 6 inches of W.C. pressure, respectively, 
at a biosparge injection rate of 12 scfm. 

These data indicate an approximate biosparge radius of influence of 20 to 30 feet. However, the data 
also indicate the potential for preferential flow paths. In particular, a preferential flow path was 
exhibited in the direction of the MW-301MW-302 area. These flow data are compared with radius data 
generated from the pilot test operation in Section 4.5. 

Respirometry test in^ With Helium Injection 

After introducing the helium into the biosparge injection well, the biosparge and biovent operations were 
stopped to allow for wellhead respirometry and helium monitdring. The monitoring schedule was as 
follows: 

Periodically during the first day; 
Twice during the following day; and 
Once per day during the third and sixth day of testing. 



These data are summarized in Table 4-4 and discussed below: 

a The monitoring wells with well screen above the water table (MW-301, MW-303, MW-107) 
exhibited a consistent decrease in oxygen concentrations and an increase in carbon dioxide 
concentrations over the course of the test, which is an indication of biological activity in the 
unsaturated zone soils; 

A comparison of the rates of decrease between oxygen and helium in wells MW-301 and 
MW-303 (two wells showing the significant helium levels) shows that oxygen-concentrations 
decreased at a slightly faster rate than the helium concentrations. The difference in these rates 
can be directly attributed to biological processes in the unsaturated zone soils (as opposed to 
diffusion and/or dilution pathways); and 

MW-301 and MW-302 exhibited an increase in methane concentrations after approximately 
6 hours into the testing period. This may be attributed to anaerobic biological activities 
generating methane as anoxic conditions are re-established in the subsurface. 

Using the observed rates of oxidation depletion and carbon dioxide production, along with a method 
developed by Hinchee and Ong, an estimated rate of hydrocarbon degradation was calculated which 
provides an indication of the rate of biological degradation than can occur in the subsurface under 
aerobic conditions. Substituting in the rates fiom the field respirometry tests yields an estimated 
biodegradation rate of 1 mg/kg/day (mg of hydrocarbonlkg of soiVday of operation). The calculation, 
along with supporting assumptions and descriptive text, is included in Appendix E. 

4.5 Pilot Test Monitoring 

4.5.1 Pilot Test Operations 

Continuous operation of the pilot test was initiated on August 26, 1996 by restarting the biosparge and - 

biovent systems and continued for the next ten weeks. The objective of the pilot test operation was to 
document and evaluate the biosparge/biovent operational data and subsurface conditions over an 

over the course of the test can be used to generate site-specific information in order to design a full scale 
biospargelbiovent system. 

Two operating modes were performed over the test period: 

w: Biosparge injection flow rate of 12 scfm; 
Biovent extraction flow rate of 12 scfm; 

Weeks 10 to 13: Biosparge injection flow rate of 4-8 scfm; and 
Biovent extraction flow rate of 6-12 scfm. 

During the pilot test operation, the following system parameters fvere measured at least once per week: 

a Biospargelbiovent system operation and maintenance data; 
Dissolved oxygen; 
Depth to water; 

extended period of operation. In addition, the system operation and maintenance information gathered 



a Well head oxygen, carbon dioxide, and methane concentrations; and 
Well head VOC concentration. 

Operation data are summarized in Tables 4-5 through 4- 12. 

4.5.2 Pilot Test Results 

The operation of the field testing activities was performed from August 26 to November 5,.-1996, for a 
total of ten weeks of continuous operation. A compilation of the monitoring data is presented in 
Tables 4-5 through 4-12 and the major results are discussed below: 

All wells indicated a pressure reading at both the high and low biosparge injection rates, except 
for MW-107 which exhibited a vacuum of 4 inches of W.C. during the low biosparge injection 
rate (Table 4-5); 

Monitoring well MW-301 averaged 25 inches of W.C. pressure throughout the testing period, - 

indicating strong influence from the adjacent biosparge well (Table 4-5); MW-209 exhibited a 
one-time pressure reading of 43 inches of W.C. during the last week of the test, indicating a 
change in the biosparge air preferential flow path; 

Monitoring well MW-208, which exhibited 3-6 inches W.C. pressure readings for the ring the first 
six weeks of operation, averaged less than 0.5 inches of W.C. over the last six weeks of testing 
(Table 4-5). This may indicate a possible change in the preferential flow path of the injected air; 

All the test monitoring wells,-except MW-105, located outside of the tank socket, exhibited 
elevated levels of wellhead oxygen (19 to 20%) by the halfway point of the test, indicating an 
effective aeration of the testing area by the biosparge well (Table 4-8); 

MW-107 averaged less than 1% wellhead oxygen and 9% carbon dioxide until the third week of 
the test, at which time the oxygen concentrations increased to approximately 20% (Table 4-8) 
and carbon dioxide levels decreased to approximately 1% (Table 4-9), indicating a modification 
or change of the preferential flow paths in the subsurface soils; 

Methane concentrations were present in all the test wells during the first weeks of test activities 
and decreased to non-detectable concentrations after three weeks of pilot test operation with the 
exception of MW-105 (Table 4-10). This indicates that the anaerobic conditions and the 
resulting elevated methane levels were gradually flushed out of subsurface by the long term 
biosparging activities; 

VOC concentrations in the unsaturated zone monitoring wells varied from well to well 
(Table 4-1 1): MW-107 consistently measured over 1,000 ppmv; MW-301 averaged low VOC 
concentrations (10-20 ppmv), due to its location in between the biosparge and biovent wells 
(constant flushing of the soils with injected air from the biosparge well); and MW-105 
consistently measured over 1,000 ppmv VOC in the well headspace, which can be attributed to 
the presence of liquid phase petroleum in that well; 

Petroleum thickness in MW-105, which was the only monitoring well with a measurable 
thickness of liquid petroleum, fluctuated between 0.01 and 0.1 ft. over the course of the test. 
This fluctuation appears to be a function of water table elevation, not biosparging activities; and 



The extraction flow rate from the biovent well (MW-302) averaged 10 scfm during the first 
six weeks of the field test, but dropped to 0-4 scfm during the last six weeks of the test 
(Table 4-12). This was mainly due to an elevated water table during the last six weeks of the 
field test which decreased the length of the well screen above the surface of the water table. 

During the week of September 27, 1996, the Biovent system moisture separator tank filled with water 
(drawn in from the Biovent well), resulting in the alarm condition which shut down the system. The 
water was drained from the tank and placed in an on-site drum. Approximately 25-30- gallons of 
groundwater was removed from moisture separator throughout the test. 

During the week of October 25, 1996, the biosparge injection rate decreased to close to zero, due an 
increase in the water table elevation of greater than two feet. This increased back pressure, and the fact 
that some water was pulled into the biosparge blower intake from the heavy rains, caused a decrease in 
the biosparge injection rate. 

4.5.3 Operating Conditions and Maintenance Concerns 

The elevation of the groundwater table in the soils surrounding Tank 50 was a contributing factor in 
the operational effectiveness of the biovent system. At various times during the pilot test, the 
effectiveness of the biovent system operation was significantly decreased and/or negated entirely due to 
an increase in the elevation of the groundwater table. This observation is confirmed by gaugings of the 
monitoring wells. 

The depth to the groundwater surface during the pilot test ranged from a maximum of eleven feet bgs to 
a minimum of three feet bgs in the test area. The top of the well screen in the biovent well was located 
approximately five feet bgs. During high water periods, some or all of the screening interval was located 
below the water surface, effectively preventing air movement in the unsaturated soil above the water 
table. These high water periods corresponded with local rainfall events, indicating that surficial 
infiltration has a profound impact on the groundwater elevation in the Tank 50 area. 

High water table periods resulted in the following operational problems in the biovent system: 

Groundwater being drawn into the biovent extraction system causing system shutdown due to a 
high water level alarm in the moisture separator tank; 
A reduction of the vacuum that could be applied to the biovent extraction well to minimize the 
potential to draw groundwater into the biovent system; and 
A decreasing of the overall effectiveness of the biovent well by limiting the amount of well 
screen exposed to the unsaturated soils above the water table. 

4.6 Post Pilot Test Monitoring 

4.6.1 Post Pilot Test Operations 

Upon completion of the long term pilot test, a second in-situ fespirometry test was performed over a 
six-day period and the results compared to those from the respirometry test performed during startup 
activities. A comparison of these two respirometry testing results is expected to provide an indication of 
the extent of remediation that can be expected in subsurface soils surrounding Tank 50 during the initial 
treatment time period. A summary of the post test respirometry data is presented in Table 4- 13. 



4.6.2 Post Pilot Test Results 

Over a six-day period immediately following the completion of the long term field test operation, 
a second in-situ respirometry test was performed. Table 4-13 presents the monitoring data. 

Over six days, no significant decrease in oxygen concentration, increase in carbon dioxide, or change in 
methane concentration was observed (except MW-105 which maintained constant methane levels 
throughout the test operation); therefore, no rate of biodegradation could be calculated from the data. 
An explanation for the prelpost test respirometry data could be attributed to the increased water table 
elevations at the end of the test, therefore, making the soil vapor drawn into the monitoring well less 
representative of the biological activity taking pliiice in the soils. 

4.7 Pilot Test Conclusions 

This pilot study evaluated the potential effectiveness of bioventinglbiosparging at the Tank 50 site for 
full scale implementation. Based upon data collected and observations made, the bioventinghiosparging 
technology may have limited effectiveness for reducing TPH concentrations at this site 'to -the target 
cleanup levels within a reasonable period of time. This conclusion is based upon site soil permeabilities, 
heterogeneity, and a relatively low biodegradation rate. Heterogeneity and low soil permeabilities at the 
site would require the installation of a relatively large number of bioventhiosparge well pairs to provide 
adequate coverage. The low biodegradation rate may require prohibitively long remediation time to 
achieve TPH reduction to,target levels. Both of these design variables would likely result in significant 
capital, operation, and maintenance costs. 

Each radius of influence observed for the biovent and biosparge wells exhibited strong anisotropy and 
relatively limited zone of influence. Both of these are attributable to the nature of the compacted backfill 
material in the Tank 50 socket annulus. The following are examples that illustrate the soil heterogeneity 
and relatively poor soil permeability in the Tank 50 socket annulus: 

MW-301 was originally intended to be used as the biovent extraction well. However, upon 
startup, no vapor flow could be measured at this or nearby surrounding wells. The biovent 
extraction well was moved to MW-302 approximately 10 feet away where adequate vapor flow 
was achieved. During the startup biovent extraction test, significant vacuums were experienced 
at and recorded for only one well (MW-301) at a modest extraction flow rate (5 scfm). Only 
when the flow rate was increased to a higher flow rate (12 scfm) did a second well (MW-107) 
exhibit a response. The two wells influenced were approximately 10 feet from the extraction 
well, while a third non-affected well (MW-105) was 30 feet away (Table 4-2). 

A biosparge startup test run using MW-103 showed a discernible impact on three of five 
adjacent wells. The wells indicating a response (MW-208, MW-209, and MW-301) were all 
approximately 10 feet from MW-103 in a westward direction. The response observed in the 
three wells were at an elevated air injection rate of 11.5 scfm. At a lower air injection rate, only 
one well (MW-209) experienced a significant increase in well head pressure (Table 4-3). 

/ 

Upon injecting a heliumloxygen mixture into the biosparge well (MW--103) and then stopping 
the biospargelbiovent system operation, the nearest monitoring well (MW-208) only briefly 
recorded helium concentrations and at very low concentrations (0.15%). Monitoring wells 
MW-301 and 302, located south of the biosparge well, maintained higher concentrations of 
helium (approximately 15-40% He); while MW-209 and MW-303, located north of the 
biosparge well, recorded much lower concentrations (1-3% He). 



During pilot test operation, non uniform distribution of well head vacuum and dissolved oxygen 
were also observed. Only MW-301 showed a strong increase in well head pressure, four other 
monitoring wells showed varying low well head pressures. One well, MW-209 displayed a 
negligible response. Dissolved oxygen was consistently elevated in only three wells (MW-208, 

The heterogeneity of the site makes interpretation of "radius of influence" data difficult. While 
the test results show that an effective distance up to 20-30 feet from a bioventhiosparge well 
pair may be achieved, the influence cannot be relied upon to be omni-directional, but, rather is 
preferentially uni-directional. This would make extrapolation of data to effective large scale 
system design difficult. Even with a uniform 20 foot radius, a large number of bioventlbiosparge 
well pairs would be required. With uncertainty as to radial uniformity, additional pairs would be 
necessary to ensure overlap. 

The effectiveness of the bioventhiosparge system for TPH degradation also appears to be 
limited by the calculated degradation rate. A rate of 1 mg/kg/day was calculatedbased upon 
pilot study data. Assuming that all of the petroleum hydrocarbons were in a readily 
biodegradable form (No. 2 fuel oil), and the average TPH concentration- on-site was 
30,000 mgkg, then the remediation time to achieve a cleanup level of 5,000 mg/kg would be 
approximately 68.5 years (assuming this initial rate was maintained over the duration of the 
remedy). Similarly, approximately 82 years would be required to achieve a cleanup level of 
300 mgkg. Even assuming a lower concentration of 10,000 mgkg would result in 
approximately 13.5 years to reach target level. Reported TPH concentrations at the site have 
been as high as 90,000 mgkg. Since the measured degradation rate of 1 mg/kg/day is most 
likely representative of the degradation of the lighter, more readily degradable petroleum 
fraction, this rate would be predicted to decrease over time as the proportion of heavier fuel 
increased. In addition, a lower degradation rate could be expected for areas of the socket 

I contaminated by No. 6 fuel oil. 



5.0 CONCLUSIONS 

The results from the laboratory and field pilot testing indicate that limited bioremediation using 
bioventlbiosparge technology is feasible in the vicinity of Tank 50. The presence of high concentrations 
of heavy distillate fuel fractions, such as No. 6 fuel oil, make it unlikely that this technology alone could 
successfully reduce the hydrocarbon concentrations in all areas to below a cleanup level of 5,000 mgikg. 
Additionally, the costs for a full-scale bioventJbiosparge system would likely be capital intensive and 
require extended (several decades) operation and maintenance. 

5.1 Biodegradation Occurring Under Natural Conditions 

The concentrations of oxygen, methane, and carbon dioxide in the subsurface prior to initiating 
the pilot test indicate that biodegradation of the hydrocarbons is occurring naturally by both aerobic 
and anaerobic mechanisms at the site. Under these native conditions, hydrocarbons will be degraded 
faster under aerobic than anaerobic conditions. However, once oxygen has been depleted, 
continued aerobic metabolism is rate-limited by oxygen recharge, and anaerobic metabolism becomes 
the dominant process. 

- 
Gas-phase oxygen concentrations were depleted below ambient concentrations in all six monitoring 
locations and ranged from 20.3% to 8.5%, with the greatest depletion observed at-locations exhibiting 
high concentrations of VOCs in the well headspace. This indicates that aerobic metabolism of 
hydrocarbons is occurring within the hydrocarbon impact zone near Tank 50. This conclusion is further 
supported by the observation that gas-phase concentrations of carbon dioxide, which are the metabolic 
end-product of aerobic degradation, were elevated over ambient concentrations (0.03% v/v) at all six ' 

monitoring well locations. As expected for biological production of carbon dioxide under aerobic 
conditions, the levels of carbon dioxide were generally highest in wells with the greatest depletion of 
oxygen. Aerobic decomposition may be facilitated by the seasonal fluctuating groundwater table 
allowing periodic oxygenation. 

Methane was also detected at concentrations ranging from 0.1 to 18.0% in the headspace of five of the 
six monitoring wells prior to the test. The levels of methane observed in the wells, like carbon dioxide, 

strictly anaerobic metabolism (known as methanogenesis) and is from hydrocarbons only in the 
complete absence of oxygen. However, the fact that oxygen was also detected in these wells is not 
unusual in that well headspace measurements provide an indication of the average gas concentrations 
surrounding the wells, while methanogenesis may only be occurring in isolated anoxic pockets in the 
subsurface. The presence of methane in these wells indicates that, after oxygen had been depleted by 
aerobic degradation in these pockets, anaerobic metabolism became the pathway for degradation of the 
hydrocarbons. Anaerobic degradation may also be occurring in cycle with aerobic degradation as the 
groundwater table fluctuates. 

5.2 Laboratory Feasibility Testing 

The laboratory testing demonstrated that a healthy population of hdigenous microorganisms is present in 
site soil and groundwater and is capable of degrading diesel-ranging organics when stimulated by the 
addition of oxygen or nutrients. However, the soil and groundwater composites used for the laboratory 
testing contained predominantly diesel-range organics and did not contain many hydrocarbons in the 
higher distillate range. Because of this distribution, the diesel-range organics were used to assess the 
feasibility of enhancing hydrocarbon degradation. 



5.3 Field Pilot Testing 

The results of the field pilot testing demonstrated that the introduction of oxygen into the subsurface 
stimulated the biological degradation of the hydrocarbons. The system testing showed that the 
biosparging radius of influence was approximately 20 to 30 feet and that the biovent radius of influence 
was approximately 20 feet in the vicinity of Tank 50. However, the test data indicated that preferential 
flow paths exist in the subsurface. This may limit the economical effectiveness of 
bioventinglbiosparging at this site since a very conservative system would be required in many 
overlapping bioventfbiosparge well pairs. 

A biodegradation rate of approximately 1 mg/kg/day was measured by in-situ respirometry testing during - 
the pilot testing. This rate is consistent with the range of rates observed by Fluor Daniel GTI and others 
at typical hydrocarbon-impacted sites. As discussed in Section 4.7, remediation time to achieve the 
cleanup goal of 5,000 mg/kg (No. 2 fuel oilldiesel) would be predicted to be up to 68.5 years (82 years 
for a 300 mglkg cleanup goal). 

5.4 Feasibility of Remediation Using Bioremediation 
- 

The biosparge/biovent technology can be implemented in the vicinity of Tank 50 to reduce hydrocarbons 
in the distillate range of diesel to TPH concentrations below 5,000 m a g .  However, soil in the vicinity 
of Tank 50 is also impacted with higher distillate range organics, such as No. 6 fuel oil, for which 

significantly higher than 10,000 - 15,600 mg/kg. 

Diesel and No. 2 fuel oil range hydrocarbons contain predominantly aliphatic compounds with a chain 
lengths of 21 or fewer carbons and low to moderate molecular weight aromatic compounds including 
alkylbenzenes, naphthalenes, biphenyl/acenaphthenes, phenanthrenes, and fluorenes/acenaphthylenes. 
These moderately soluble compounds are all amenable to biological degradation. Concentration 
reductions in soil on the order of 90% or greater can generally be achieved. 

No. 6 fuel oil contains a significant portion of both long-chain aliphatic compounds (greater than C-20) 
- and high molecular weight PAHs which are resistant to biodegradation. These compounds are 
recalcitrant to biological degradation due to their extreme hydrophobicity and very low solubility in 
water. These properties limit their bioavailability to microorganisms. For the soil surrounding Tank 50, 
the residual mass will likely exceed the cleanup goal of 5,000 mglkg, particularly in hot spot areas where 
degradation processes will likely proceed more slowly, if at all. 



The Brown & Root Technology Screening Evaluation Report recommended the implementation of 
bioventingfbiosparging at this site in order to achieve reduction in TPH concentrations to soil cleanup 
levels. Prior to implementing these technologies, Brown & Root recommended that bench scale and 
pilot scale studies be performed. 

The results from the laboratory and field pilot testing performed by Foster Wheeler indicate-that limited 
in-situ bioremediation using biovent/biosparge technology is feasible in the vicinity of Tank 50; 
however, due to high concentrations of heavy distillate fuel fractions, such as No. 6 fuel oil, this 
technology alone will not successfully reduce the hydrocarbon concentrations in all areas to below a 
closure goal of 300 or even 5,000 mglkg within a reasonable period of time. 

Because of the limited success of in-situ bioremediation achieved during the laboratory and field studies, 
a cursory review of alternative remedial options has been performed. The options reviewed included the 
technologies previously evaluated by Brown and Root and other options determined to be feasible by 
Foster Wheeler. 

- 
Because the soil contamination contains high concentrations of heavy distillate fuel fractions, such as 
No. 6 fuel oil, there are no economically feasible in-situ remedial options available to successfully 
reduce the hydrocarbon concentrations in all areas to below cleanup levels in a reasonable period of time. 
This is due to the high initial TPH levels that exist in the subsurface along with site constraints observed 
during pilot testing and other technical and economic limitations. Except for the excavation and disposal 
option, the remedial options discussed in the following pages are those that can "perform contaminant 
mass removal" but will be unlikely to achieve cleanup levels. 

In addition, a focused risk assessment should be performed to establish the level which causes 
"no significant risk". The establishment of this site-specific cleanup level for TPH in soils at Tank 50 
will enable Foster Wheeler and the Navy to better justify the selection of a remedial option. The 
development of a site-specific TPH cleanup level would involve: 

1) Preparation of a work plan per RIDEM regulations to present the proposed approach, along with 
response to comments and meetings. 

Additional sampling and analysis using the Massachusetts Department of Environmental 
Protection (MADEP) Extractable Petroleum Hydrocarbon (EPH) Method to characterize the 
chemical fractions of petroleum hydrocarbons on-site. RIDEM regulations include nearly 
identical language and technical content to those in the MADEP initial regulations (circa 1995) 
such as the same "residential" and "industrial" TPH soil standards based on direct contact and 
leachability, and the establishment of an Upper Concentration Limit for TPH of 30,000 mgkg. 
RIDEM regulations also include the use of Method 3 (essentially site-specific risk assessment) to 
develop site-specific TPH cleanup levels, as allowed by MADEP. Volatile Petroleum 
Hydrocarbons (VPH) analysis does not appear to be warranted based on the characterization 
previously completed indicating a lack of "light" petroleum materials on-site. Approximately 
a dozen samples would be necessary to provide adequate compositional information for use in 
the site-specific approach. EPH analyses typically cost less than $200 per soil sample (usually 
about $1 OO/sample). 

3) Additional characterization of PAHs on-site. Analysis of one sample demonstrated the presence 
of PAHs, some of which can be significant risk drivers in the establishment of cleanup levels. 



The PAHs of concern (specifically the carcinogenic PAHs) do not appear to be present at risk 
driving levels. However, with only one sample result it is difficult to state this with any degree 
of certainty. The EPH Method automatically characterizes and quantifies the PAH constituents. 
Therefore, additional analyses specifically for PAHs will not be required. 

4) It may also be necessary to use the EPH analyses to further characterize groundwater, if that is 
also a medium of concern. GA-NA groundwater is considered a source of volatiles to indoor air. 
This pathway may not be complete if the PAH analysis shows low levels of the volatile PAHs, 
naphthalene, and Zmethylnaphthalene. If necessary, this same approach can be used to identify 
a site-specific health-protective groundwater TPH level which would not require any remedial 
actions. The development of this site-specific TPH groundwater concentration may be necessary 
for ultimate site closure. 

5) Completion of the risk assessment evaluation and letter report. 

Remedial Options 

The following sections describe some of the available remedial options. The discussion includes their 
anticipated effectiveness and an order-of-magnitude cost estimate. 

For these discussions, cleanup of the areas contaminated with greater than 300 mglkg is used as the 
"residential" scenario, while cleanup of the areas contaminated with greater than 5,000 mgkg is used as 
the future use "industrial" scenario. Figure 6-1 shows the approximate extent of contamination for each 
of these scenarios. 

Effectiveness: Excavation and removal eliminates future exposure risks at the site because impacted 
soils can be physically relocated. Excavation will also allow for direct access to soils and, therefore, will 'a provide more effecti;e treatment than in sit; methods and is expected to achieve the soil cleanup levels 

1 
at the site. 
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O~tion  1 - Excavation and Off-Site Disposal 

Description: Excavation of soils that exceed the site-specific cleanup levels would be performed similar 
to the excavation of soil near Tank 53. This would include the following: 

Dewater the area using the ring drain system, 
Transfer and treat the water using the Tank Farm No. 5 water treatment facility, 
Install shoring system and excavate soils using backhoes, clam-shell excavators and bulldozers, 
Backfill the area with clean fill, and 
Transport and treatldispose of the contaminated soil 

Approximately 17,000 cubic yards of contaminated soil would require excavation based on an aerial 
extent of 0.30 acres for soil contamination greater than 300 mg/kg, down to a depth of 37 feet as 
reported by Brown and Root (Figure 1-3). 

Using TPH soil sampling results reported by Brown and Root and Foster Wheeler for the cleanup level 
of 5,000 mglkg, the aerial extent would only be 0.10 acres or approximately 5,000 cubic yards. This 
volume could be even lower if a site-specific cleanup level based on a future use "industrial" scenario 
was determined for Tank 50. / 



Potential impacts to human health and the environment will primarily occur during excavation. Risks 
will not continue after the excavation is completed. Worker safety can be maintained through proper 
construction and safety techniques such as shoring and the use of trench boxes. 

Implementability: Excavation could be performed similar to the excavation in the vicinity of Tank 53. 
The use of the water treatment plant at Tank Farm No. 5 for dewatering would need to be reviewed. 

Cost: The total estimated present-worth cost of this alternative is $2,400,000 (>300 mg/kg area) or 
$900,000 (>5,000 mgkg area). This cost represents only capital cost as the estimated 30-year present- 
worth 0 & M cost is $0. This cost is expected to be within the +50% to -30% accuracy. 

Option 2A - Institutional Controls 

Description: Institutional controls include options such as deed restrictions, access restrictionslfencing, 
posting of warning signs, and monitoring. Deed restrictions, land use restrictions, or other policies or 
rules prevent the present and future exposure of workers and nearby residents to the subsurface 
contaminants. These controls may limit future placement of drinking water wells, and construction or 
demolition activities in the area of Tank 50. Monitoring consists of sampling and laboratory analyses of 
groundwater to detect contaminant migration and groundwater movement. 

Effectiveness: Institutional controls and groundwater monitoring may be effective at preventing 
exposure to impacted'media present in the Tank 50 area. Controls would prevent the installation of 
water supply wells, eliminating potential exposure resulting from the use of groundwater. 

Groundwater sampling can be used to monitor the migration of impacted groundwater which could result 
in possible impacts to ecological receptors such as Gomes Brook or Narragansett Bay. This option will 
not achieve site-specific cleanup levels in a reasonable period of time. 

Cost: The total estimated present-worth cost of this alternative is $200,000. This cost represents an 
estimated capital cost of $15,000 (deed restrictions) and estimated 30-year present-worth 0 & M cost of 
$185,000. 

. . O~t ion  2B - Institutional Controls with Natural Attenuation Monitoring 

Description: Institutional controls would be similar to Option 2A. While no engineered treatment 
processes are proposed, natural attenuation will result in some reduction of petroleum concentrations 
presently in soils near Tank 50. Natural attenuation would be monitored by performing additional 
groundwater sampling along with soil sampling and laboratory analysis. 

Effectiveness: Institutional controls and groundwater monitoring may be effective at preventing 
exposure to impacted media present in the Tank 50 area. Controls would prevent the installation of 
water supply wells, eliminating potential exposure resulting from the use of groundwater. 

Groundwater sampling can be used to monitor the migration of impacted groundwater which could result 
in possible impacts to ecological receptors such as Gomes Brook or Narragansett Bay. Monitoring 
would also be used to track concentrations in soils to evaluate effects of natural attenuation. This option 
is not expected to achieve site-specific cleanup levels in a reasonable period of time. 



Cost: The total estimated present-worth cost of this alternative is $275,000. This cost represents an 
estimated capital cost of $15,000 (deed restrictions) and estimated 30-year present-worth 0 & M cost of 
$260,000. 

Option 2C 
. . - Institutional Controls with Passive Nutrient Addition and Natural Attenuation Monitoring 

Description: Institutional controls would be similar to Option 2A. To enhance subsurface biological 
processes, ammonia-nitrogen could be injected into existing wells and/or applied to the ground surface 
around the Tank 50 socket. Reduction in TPH from natural attenuation and enhanced biological 
processes would be monitored by performing groundwater and soil sampling and analysis. 

Effectiveness: Institutional controls and groundwater monitoring may be effective at preventing 
exposure to impacted media present in the Tank 50 area. Controls would prevent the installation of 
water supply wells, eliminating potential exposure resulting fiom the use of groundwater. . 

Groundwater sampling can be used to monitor the migration of impacted groundwater which could result 
in possible impacts to ecological receptors such as Gomes Brook or Narragansett Bay. Monitoring 
would also be used to track concentrations in soils to evaluate effects of natural attenuation. This option 
is not expected to achieve site-specific cleanup levels in a reasonable period of time. 

Cost: The total estimated present-worth cost of this alternative is $305,000. This cost represents an 
estimated capital cost of $15,000 (deed restrictions) and estimated 30-year present-worth 0 & M cost of 
$290,000. 

O~t ion  3 - In-Situ Bioremediation 

The bench scale study indicates that a well established population of petroleum degrading bacteria 
already exist in-situ at the Tank 50 site. The ability of these micro-organisms to degrade petroleum has 
been shown by the bench scale study to be enhanced by addition of nitrogen and phosphate as nutrients. 
The bench scale study showed that overall, the aerobic conditions generally improved degradation rates. 
The following alternatives utilize in-situ bioremediation to reduce the contaminant mass at Tank 50. 

O ~ t ~ o n  3A - Blosparge/Biovent with Hi gh Density of Points 

Description: This alternative would implement biosparginghioventing to the maximum extent possible. 
The pilot test determined a radius of influence of 20 to 30 feet however, preferential pathways were 

observed. Therefore, a 15 foot radius of influence is estimated to provide an aggressive coverage of all 
areas. Based on this radius, approximately 24 and 7 biospargelbiovent well pairs would be installed to 
cover the greater than 300 and 5,000 mglkg areas, respectively. The remaining system would consist of 
a manifold system, a blower and a vacuum pump. No air emission control system is expected. 

Effectiveness: Refer to the Post Pilot Study Report and the discussion provided above. This option is 
not expected to achieve site-specific cleanup levels in a reasonable period of time. 

/ 

Implementnbility: This alternative uses standard monitoring wells to inject and extract air fiom the 
subsurface. Aboveground equipment would need to be housed in a building for use during winter 
months. 



Cost: The total estimated present-worth cost of this alternative is $900,000 for the >300 mg/kg area and 
$600,000 for the >5,000 mgkg area. This cost is comprised of approximately 50% capital cost and 50% 
30-year present-worth 0 & M cost. 

O~ t ion  3B - Biosparge/Biovent with Low Density of Points 

Description: An alternative approach would be to install bioventhiosparge points at a density 
determined based upon the radial influence measured during the pilot test. Therefore, a 30 foot radius of 
influence is estimated to provide an aggressive coverage of all areas. Based on this radius, . 
approximately 12 and 3 biosparge/biovent well pairs would be installed to cover the greater than 300 and 
5,000 mgkg target areas, respectively. The remaining system would consist of a manifold system, a 
blower and a vacuum pump. No air emission control system is expected. 

Effectiveness: Preferential flow due to subsurface anisotropy would likely result in lack of aeration to 
some zones of the subsurface. However, at least partial oxygenation of these zones could be achieved by 
1) passive diffusion of oxygen from aerated to unaerated zones and 2) pulsing (resulting in dynamic 
changes in flow paths and pressure gradients). The ultimate closure levels achievable would be the same 
as the high-point density options, except that additional residual hot spots could remain and the time for 
closure would increase. This option is not expected to achieve site-specific cleanup levels in a 
reasonable period of time. 

Implementability: Implementability would be similar to Option 3A. 
I 

Cost: The total estimated present-worth cost of this alternative is $700,000 for the >300 mg/kg area and 
$500,000 for the >5,000 mg/kg area. This cost is comprised of approximately 40% capital cost and 60% 
30-year present-worth 0 & M cost. 

Option 4 - Intermittent Groundwater Extraction and Treatment 

Description: This alternative would take advantage of the existing water treatment system at Tank Farm 
No. 5 and use data collected from the bench and pilot scale studies. The simplest approach would be to 
pump groundwater from the tank socket annulus on an intermittent basis to lower the groundwater table. 
Petroleum mass contained in groundwater would be removed immediately and sent to the treatment 
system. Lowering the groundwater table would allow establishment of aerobic conditions in the 
previously saturated zone, thereby stimulating biodegradation. As the groundwater table rose, additional 
contaminant would desorb onto the "cleaner" groundwater. After a short period of time the groundwater 
pumping could be reactivated to remove additional desorbed petroleum and reestablish aerobic 
conditions. This "intermittent" pumping would minimize pumping costs and volume of groundwater 
requiring treatment. 

To accelerate degradation, ammonia-nitrogen could be injected into existing wells and applied to the 
ground surface around the tank socket. During precipitation events nutrient nitrogen would be provided 
to the micro-organisms. The periodic lowering of the groundwater table would allow oxygen to become 
available without expending significant capital, operation and mafntenance costs. 

Dewatering to impact the entire tank socket would utilize the ring drain system at Tank 50. This would 
be required if the area was greater than 300 mg/kg. In addition, one extraction well would be installed in 'a the highest contamination area. Approximately 1,000 feet of underground piping would be installed to 
connect to the WTP. 

I 
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Eflectiveness: Although, the final TPH concentration achievable cannot be ascertained and site-specific 
cleanup levels are not expected to be met in a reasonable period of time, it is likely that this 
recommended alternative would remove a greater fraction of in-situ petroleum hydrocarbons than the 
bioventhiosparge system described in Option 3. 

Implementability: This alternative uses the existing ring drain system or standard monitoring wells to 
extract groundwater from the subsurface. During tank cleaning activities at Tank 50, the flow rate from 
the ring drain ranged from 30 to 40 gpm during initial water removal to approximately 5 to. 10 gpm for 
sustained dewatering. The existing water treatment facility system at Tank Farm No. 5 can handle flow 
rates ranging from 2 to 50 gpm. The influent water quality conditions from Tank 50 will need to be 
reviewed versus the design basis of the existing treatment system. 

Cost: The total estimated present-worth cost of this alternative is $400,000. This cost represents an 
estimated capital cost of $100,000 and estimated 30-year present-worth 0 & M cost of $300,000. 

Option 5 - Biospare;elBiovent with Low Density of Points 
Combined with Intermittent Groundwater Pumping 

- 
Description: Intermittent groundwater pumping to lower the groundwater table (Option 4) can be 
combined with the low-point density approach (Option 3B). 

Effectiveness: The low-point density biospargehiovent approach will potentially leave pockets of 
subsurface soils unaerated due to anisotropy. Intermittent groundwater pumping will effect aeration of a 
wide zone and may enhance aeration of zones not impacted by the biospargelbiovent system. While the 
bulk of the remediation would be achieved in the same time period as that of the low-point density 
system alone, the addition of pumping would assist in achieving degradation in the remaining hot spots. 
This option is not expected to achieve cleanup levels in a reasonable period of time. 

Implementability: Implementability would be similar to Option 3A. 

Cost: The total estimated present-worth cost of this alternative is $800,000. This cost represents an 
estimated capital cost of $400,000 and estimated 30-year present-worth 0 & M cost of $400,000. 

RECOMMENDATION SUMMARY 

The development of a site-specific TPH cleanup level should be performed. This would include the 
following: 

Work Plan Preparation for RIDEM review, 
Sampling and Analysis, 
Risk Assessment Evaluation, and 
Letter Report 

During the development of the site-specific TPH cleanup, the future use of the property would 
be established with the Navy. This in turn will provide the rationale for choosing a remedial option. 
The following is presented as an example: \ 

For the future use residential scenario (Transfer of property ownership) - It would be expected 
that the tanks will be demolished in place similar to Tank Farm No. 4. Therefore, excavation of 



a limited amount of contaminated soil may be more acceptable than long term treatment or 
institutional controls. The site specific cleanup level will help limit the excavation volume. 

For the future use industrial scenario (Navy retains long-term ownership) - The use of 
institutional controls plus focused remediation to lower the hot spot contamination to below 
upper concentration levels may be more acceptable. For the focused remedial efforts, Option 4 
is the preferred alternative. 
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Table 3-1 

NETC Tank Farm 5, Tank 50 
Newport, Rhode Island 

Initial Soil and Groundwater Characterization Methodology - -  

Analysis Methodology 

Total Organic Carbon (TOC) 

Background Nutrient Concentrations 

Contaminant Screening 

CFA S: 18.0 

Total Petroleum Hydrocarbon (TPH) by GC/FIDa EPA 80 15 (modified) with Soxhlet 
extraction 

- 

Other Chemical Properties 
I 

Ammonia-Nitrogen 

Ortho-Phosphate 

EPA 350.3 

EPA 365.3 

Cation Exchange Capacity (CEC) EPA 9080 

Microbiological Screening (CFUIg) for soil and (CFUIml) for waterb 

Total Heterotrophic Bacteria (THB) 

Contaminant-Utilizing Bacteria (CUB) - Diesel 

SM 92 15 C (modified) 

SM 9215 C (modified) 

a. GCIFID: Gas chromatography by flame ionization detection. 
b. CFU = colony forming units 



Table 3-3 

NETC Tank Farm 5, Tank 50 
Newport, Rhode Island 

Summary of TPH Data from Biodegradation Testing 

Week 
Average Concentration (mg/kg)19 

System 3 System 4 

1535 <700 
- 

805 (1300) <700 (540) 

1255 (1230) 700 (795) 

<710 (680) <700 (88) 

775 <755 

<640 <710 

<600 <570 

<745 <700 

<700 <700 

<700 <700 

<700 <700 

<710 (168) <700 (290) 

4325 4 1 5  

4 2 5  (11 3) <790 (93) 

System 2 
Oxygen Only 

1000 

1125 (1850) 

1700 (2200) 

System 1 
Unamended 

1. Samples values reported below the reporting limit were included as equal to the reporting limil 
for calculation of averages. 
2. Concentrations reported in parentheses are preliminary data from Sequoia with an approximatc 
dilution factor correction. 



Table 4-1 

NETC Tank Farm 5, Tank 50 
Newport, Rhode Island 

Notes: 
\ 

Baseline Subsurface Conditions 

Biosparge Well = MW- 103 
-- D.O. not monitored due to presence of liquid phase petroleum (floating product) 

Well 
ID 

MW-208 

MW-301 

MW-209 

MW-303 

MW-105 

MW-107 

Distance From 
Biosparge WeIf 

(fi) 

5.5 

10 

10.5 

14 

2 8 

3 1 

CH4 
(%) 

0.1 

18.0 

0.7 

1.5 

0.5 

0.0 

Depth to Water 
" " "  

(fi bgs) 

8.24 

8.84 

8.29 

8.27 

12.51 

9.29 

Dissolved Oxygen 
(ms/l> 

0.7 

0 5 

0.7 

1 0  

-- 

0.6 

VOC 
" " '  " " '  """ 

( P P ~ V  by FID) 

>lo00 

>lo00 

> 1000 

> 1000 

> 1000 

25-75 

co2 0 2  

I " " " '  " " '  " "  

f%) 

0.1 . 

3 .O 

0.5 

2.5 

1 .O 

0.4 

20.3 

8.5 

19.8 

15.0 

15.0 

19.9 



Table 4-2 

NETC Tank Farm 5, Tank 50 
Newport, Rhode Island 

Startup - Biovent FlowNacuum Response Test I 
Test 1 Test 2 Test 3 

Biovent Extraction Flow Rate 5 8 12 
(scfw 

Biovent Wellhead Vacuum 25 40 60 
(inches of H20) 

Well LD Distance from Observed Vacuum at Monitoring Wells 
Biovent Well (inches of H20) 

(f9 
MW- 107 10 0 1.5 1.6 - 
MW-301 10 0.5 1 .O 1.4 

MW-303 3 0 0 0 0 

Notes: I 
Biovent Well = MW-302 



Table 4-3 

NETC Tank Farm 5, Tank 50 
Newport, Rhode Island 

Notes: 
Biosparge Well = MW- 103 
( ) = represents negative pressure of vacuum 



Table 4-4 

NETC Tank Farm 5, Tank 50 
Newport, Rhode Island 

Startup - Helium/Respirometry Monitoring 

Oxygen Levels f%) . . 

Hours After 
Completed Injection MW-107 MW-302 MW-301 MW-208 MW-209 MW-303 MW-105 

0.25 16.9 9.6 8.1 14.3 19.3 17.7 8.6 

1 17.7 10.9 6.3 14.2 18.8 14.4 8.5 

2 16.7 10.5 6.1 14.2 18.5 13.8 8.3 

3.5 18.1 10.8 5.9 14.2 18.4 13.7 7.9 

6 16.7 11.3 5.7 14.1 18.2 13.6 7.8 

23 15.3 9.8 4.7 14.5 18.5 15.1 6.7 

29 15.7 8.3 4.5 14.7 18.7 15.4 6.8 

45 15.2 4.7 3.4 14.9 18.9 15.6 5.8 

69 14.4 5.2 4.4 14 16.6 16.2 5.8 

142 10.5 0.8 0 15.3 18.7 13.7 2.4 

I cot Levels (%I 
Hours After 

Completed Injection MW-107 MW-302 MW-301 MW-208 MW-209 MW-303 MW-105 

0.25 2.2 0.9 0.2 2.2 0.7 1 3.7 

1 1.8 0.9 0.3 2.1 0.7 1.1 3.7 

2 2.3 0.8 0.4 2.1 0.7 1.1 3.8 

3.5 1.5 0.8 0.4 2.1 0.7 1.1 3.8 

6 2.2 0.9 0.4 2.1 0.7 1.1 3.9 

23 3 1.3 0.8 2 0.7 1.5 4.2 

29 2.3 1.6 0.7 1.7 0.5 1.5 3.8 

45 3.1 3 1.5 2 0.6 2.2 4.6 

69 3.6 4.4 2.3 1 .g 0.5 1.9 4.9 
. . 

142 5.8 5.9 3.7 1.6 0.5 3.7 5.9 



Table 4-4 (cont'd) 

CH4 Levels (%I 
Hours After 

Completed Injection 

0.25 

1 

2 

3.5 

6 

23 

29 

45 

69 

142 

Hours After 
Completed Injection 

0 

MW-107 

0.2 

0.2 

0.2 

0.1 

0.2 

0.2 

0.3 

0.2 

0.1 

0.1 

MW-107 

0 

0 

0 

0 

0 

I 
I 

1 Helium Levels (%) * 

MW-302 

0.7 

0.6 

0.5 

0.5 

0.6 

0.8 

1.3 

2 

2.7 

5.5 

MW-301 

0.2 

0.5 

0.6 

0.6 

0.6 

0.7 

0.9 

0.9 

0.9 

2.5 

3 1 

46 

70 

142 

N 
I 

MW-302 

-- 

15 

15 

14 

10 

Notes: 
Helium introduced into biosparge injection well MW-103 @ 50150 heliudair ratio (volumelvolume) @ a combined 
biosparge late of 12 scfm. 
Helium meter stopped working properly after T = 0 measurement. Therefore, readings from 1-23 hours are not included. 
Replacement meter was used from hour 3 1 on. 

MW-208 

1.3 

1.1 

1 

1 

0.9 

0.7 

1 

- 0.7 

- 0.6 

0.5 

MW-301 

55 

3 3 

38 

3 5 

28 

MW-209 

0.4 

0.3 

0.3 

0.3 

0.3 

0.3 

0.5 

0.3 

0.2 

0.2 

MW-208 

0.15 

0 

0 

0 

0 

MW-303 

0.3 

04 - 

0.5 

0.4 

0.4 

0.5 

0.8 

0.4- 

0.3 

0.2 

MW-1051 

1.1 

1.1 

1.1 

1.1 

1.1 

1.2 

1.5 

1 

0.6 

0.7 

MW-209 

0.08 

0.72 

0.6 

0.67 

0.5 

, 

MW-303 

3.1 

3.3 

1.4 

0.53 

0.24 

MW-105 

0 

0 

0 

0 

0.09 



Table 4-5 

NETC Tank Farm 5, Tank 50 
Newport, Rhode Island 

Notes: 
* - - Weeks 1 and 2 are designated as test start-up 
* * - - Blovent Well 
*** - - Biosparge Well 
(1) = Biosparge/B~ovent Operating Conditions: 

Weeks 3-9. Blosparge Injection Rate = 12 scfm, Biovent Extraction Rate = 12 scfm 
Weeks 10-13: Biosparge Injection Rate = 4 scfm, Biovent Extraction Rate = 6-12 scfm 

(2) = 9/27/96 data was measured with the BioventlBiosparge systems off (due to high water alarm in Biovent System moisture separator) 



Piht Test Operation - Di$solued Oxygen 

Test week"') 

3 

4 

5 

6 

7 (2) 

8 

9 

1 o2 

1 l2 

1 22 

1 3 ~  

Notes: 
* - - Weeks 1 and 2 are designated as test start-up 
+* - - Biovent Well 
*++ - - Biosparge Well 

BiospargdBiovent Operating Conditions (1) = 
Weeks 3-9: Biosparge Injection Rate = 12 scfm, Biovent Extraction Rate = 12 scfm , 
Weeks 10-13: Biosparge Inject~on Rate = 4 scfm, Biovent Extraction Rate = 6-12 scfm 

(2) = 9/27/96 data was measured wlth the Biovent/Biosparge systems off (due to high water alarm in Biovent System moisture separator) 
(3) = MW-105 was not monitored for D 0 due to presence of liquid phase petroleum 

Date 

8/26/96 

8130196 

9/3/96 

9/6/96 

911 0196 

9120196 

9/27/96 

10/3/96 

1011 1/96 

1011 8/96 

' 10125196 

1013 1/96 

1 1/5/96 

MW-I07 

0 3 

0.2 

0.3 

0.7 

1.5 

2.7 

1.5 

1 1  

0.9 

1.1 

1 

1.3 

1.5 

fmgn) 

MW-301 

9.9 

10 

10.1 

10 

10 

9.4 

2.5 

9 9  

1 1  

9.9 

0.5 

10.1 

11.2 

MW-302 '* 

-- 

-- 
-- 
-- 
-- 
-- 
-- 
-- 

-- 
-- 
-- 
-- 
-- 

MW-208 MW-209 MW-303 MW-103 "' 

9 0.6 8.1 -- 

9 0.8 8 -- 

12.3 6.4 7.6 -- 

11.3 4 7 -- 

10.6 

9.5 

6.5 

9.8 

10.6 

9.8 

3 

6.1 

10 

2 

8.1 

0.5 

I 

0.7 

1 

0 

-- 

12.3 

7 

9 

1.5 

5 9 

2.8 

5 9 

0 

11.3 

7 

-- 

-- 

-- 

-- 
-- 

-- 

-- 

-- 
-- 



Table 4-7 

NETC Tank Farm 5, Tank 50 
Newport, Rhode Island 

Pilot Test Operation -Depth To Water 
(ft bgs) 

Notes: 
* - - Weeks 1 and 2 are designated as test start-up 

- +* - Biovent Well 
++* - - Biosparge Well 

(1) = Biosparge/Biovent Operating Conditions: I 

Weeks 3-9: Biosparge Injection Rate = 12 scfm, Biovent Extraction Rate = 12 scfm 
Weeks 10-13: Biosparge Injection Rate = 4 scfm, Biovent Extraction Rate = 6-12 scfm , 

(2) = 9/27/96 data was measured with the BioventlBiosparge systems off (due to high water alarm in Biovent System moisture separator) 

(3) = Depth to water measurements were not measured on 9120196 and 10118196 

- 
Test Week ' 

3 

4 

5 (3) 

7 

8 

9 

1 0 "' 
11 (') 

12 (') 

13 "' 

Date 

8/26/96 

8130196 

9/3/96 

9/6/96 

9120196 

9/27/96 

1013196 

1011 1/96 

1011 8/96 
\ 

10/25/96 

1013 1/96 

1 1/5/96 

MW-107 

9.55 

9.50 

9.70 

9.60 

-- 

7.13 

7.56 

6.41 

-- 

4.05 

5.52 

6.41 

MW-302 *' 

-- 
-- 

-- 

-- 
-- 
-- 

-- 

-- 
-- 
-- 
-- 
-- 

MW-301 

9.8 

9.8 

9.72 

9.5 

-- 

6.7 

6.45 

7.5 

-- 

3.52 

7.15 

7.65 

W - 2 0 8  

8.62 

8.6 

8.8 1 

8.7 

-- 

6.05 

6.52 

5.47 

-- 

3.06 

4.46 

5.38 

MW-209 

8 55 

8.6 

8.74 

8.74 

-- 

6.15 

6.54 

5.47 

-- 

3 12 

4.5 1 

7.01 

MW-303 

8.52 

8.5 

8.68 

8.68 

-- 

6.12 

6.47 

5.48 

-- 
3.02 

4.41 

5.45 

MUF-103 ^" 

-- 
-- 
-- 

-- 

-- 

-- 

-- 

-- 
-- 

-- 
-- 
-- 

3MW-105 

12.7 

12.7 

12 85 

12.8 

-- 

6 4 

10 92 

10.17 

-- 

7 65 

8.35 

9.45 



Table 4-8 

NETC Tank Farm 5, Tank 50 
Newport, Rhode Island 

Pilot Test Operation - % Oxygen 

Notes: 
* - - Weeks 1 and 2 are designated as test start-up 
** - - Biovent Well 
*** - - Biosparge Well 

(1) = Blosparge/Blovent Operating Conditions: I 

Weeks 3-9: Biosparge Injection Rate = 12 scfm, Biovent Extraction Rate = 12 scfm 
Weeks 10-13: B~osparge Injection Rate = 4 scfm, Biovent Extraction Rate = 6-12 scfm 

(2). = 9/27/96 data was measured with the Biovent/Biosparge systems off (due to high water alarm in B~ovent System mo~sture separator) 

MW-105 

8 7 

9 

13 1 

12 3 

11.8 

9.2 

8 7 

7.6 

7.2 

9 6 

9 6 

8 2 

10.2 

RIVlt-103 '̂ ' 

-- 
-- 

-- 
-- 

-- 
-- 
-- 

-- 

-- 

-- 

-- 
-- 

-- 

Test Week '(I) 

3 

4 

5 

6 

7 (2) 

8 

9 

10 

11 

12 

13 

Date 

8/26/96 

8130196 

9/3/96 

9/6/96 

91 1 0196 

9120196 

9/27/96 

10/3/96 

10/11/96 

101 1 8/96 
\ 

10125196 

1013 1/96 

I 1 /5/96 

W 0 3  

19.7 

19.8 

19.7 

18 6 

18 6 

19.6 

19.7 

19.8 

19.7 

19.7 

18.9 

20.8 

19.2 

MW-107 

0 

0 

0 

0 

0 

19.7 

20 

19.6 

19.4 

19.5 

19.2 

20.5 

18.5 

MU'-301 

20.6 

20.5 

20.1 

20 

19.9 

19.9 

17.6 

2 1 

19 

19.9 

18.3 

20.9 

19.6 

I MW-302.' 

-- 
-- 
-- 
-- 

-- 

-- 

-- 
-- 
-- 
-- 
-- 
-- 
-- 

W - 2 0 8  

19.1 

19.3 

19.2 

19 2 

19.2 

19.3 

19.7 

19.3 

19.7 

19.7 

19.3 

20.8 

19.6 

h W ~ 2 0 9  

17.9 

18 

18 1 

19.2 

19.7 

19.4 

19.7 

19.4 

19 6 

19.5 

18.4 

18.9 

19 5 



Table 4-9 

NETC Tank Farm 5, Tank 50 
Newport, Rhode Island 

Pilot Test Operation - % Carbon Dioxide 

Test Week '(I) 1 Date I MW-107 I MW-302 *' 1 MW-301 1 MW-208 1 MW-209 I MW-303 1 MW-103 **. 1 MW-105 

)tes: 
- - Weeks 1 and 2 are designated as test start-up 
- - Biovent Well 

t - - Biosparge Well 

I - - Biospargeh3iovent Operating Cond~tlons: I 

Weeks 3-9: Biosparge Injection Rate = 12 scfm, B~ovent Extraction Rate = 12 scfrn 
Weeks 10-13: Biosparge Injection Rate = 4 scfm, Biovent Extraction Rate = 6-12 scfrn 

I - - 9/27/96 data was measured with the Blovent/Biosparge systems off (due to high water alarm in Biovent System moisture separator) 



Table 4-10 

NETC Tank Farm 5, Tank 50 
Newport, Rhode Island 

Pilot Test Operation - % Methane 

T a t w e e k  .(I' 1 Date I MW-I07 I MW-30% '* I MW-301 1 MW-208 MW-209 I MW-303 I MW-103 "' 1 MW-105 
- . . . .  , 

Jtes: 
- - Weeks 1 and 2 are designated as test start-up 
- - Blovent Well 

* - - Biosparge Well 

1 - - BiospargeEliovent Operating Conditions. 
Weeks 3-9 Biosparge Injection Rate = 12 scfm, Biovent Extraction Rate = 12 scfm 
Weeks 10-13 Biosparge Inject~on Rate = 4 scfm, Biovent Extraction Rate = 6-12 scfm 

I - - 9/27/96 data was measured with the BioventE3iosparge systems off (due to high water alarm in Biovent System molsture separator) 



Table 4-11 

NETC Tank Farm 5, Tank 50 
Newport, Rhode Island 

Pilot Test Operation - VOC Concentration (ppm by FID) (3) 

Notes: 1 

* - - Weeks 1 and 2 are designated as test start-up 
I;+ - - Biovent Well 
***  - - Biosparge Well 

I 

(1) = BiospargeBiovent Operating Conditions 
Weeks 3-9: Biosparge Injection Rate = 12 scfm, Biovent Extraction Rate = 12 scfm 
Weeks 10-13: Biosparge Injectlon Rate = 4 scfm, Biovent Extraction Rate = 6-12 scfm 

(2) = 9/27/96 data was measured with the Biovent'Biosparge systems off (due to high water alarm In Biovent System molsture separator) 
(3) = FID meter only measures VOC concentration up to 1000 ppmv 

Test Week ' 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Date 

8/26/96 

8130196 

9/3/96 

9/6/96 

911 0196 

9120196 

9/27/96 

1013196 

1011 1/96 

161 8/96 

10/25/96 

1 013 1/96 

1 1/5/96 

MW-107 

>lo00 

> 1000 

>I000 

>I000 

>lo00 

-- 
350 

600 

>lo00 

750 

>I000 

190 

> 1000 

MW-302 " 

-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 

-- 
-- 

-- 
-- 

W - 3 0 1  

40 

40 

15 

15 

10 

-- 

>lo00 

10 

10 

10 

20 

10 

5 

W - 2 0 8  

500 

500 

280 

200 

120 

-- 

30 

10 

15 

10 

10 

0 

0 

MW-105 

>lo00 

> 1000 

>I000 

>I000 

> 1000 

-- 

>I000 

> 1000 

> 1000 

>I000 

>I000 

> 1000 

>lo00 

W - 2 0 9  

0.1 

> 1000 

> 1000 

>I000 

> 1000 

-- 

3 00 

250 

85 

500 

>lo00 

> 1000 

50 

MW-303 

600 

I 

260 

210 

160 

-- 

50 

50 

30 

50 

300 

3 1 

3 5 

MW-103 '̂ ' 

-- 
-- 

-- 
-- 

-- 

-- 
-- 

-- 

-- 
-- 
-- 
-- 

-- 



NETC Tank Farm 5, Tank 50 
Newport, Rhode Island 

Interface probe not available 

BS/BV systems down upon arrival due to hlgh water 

BV flow gauge not operational 

Readjusted to BS 4 scfm and BV 2-4 scfm 

Interface probe not available 

No sparge flow upon arrlval, heavy rains last 3 days, no BV 
flow due to high water 

BS/BV systems turned off upon,leavmg 

BV = Biovent System 

Date 

08/26/96 

08/30/96 

09/03/96 

09/06/96 

0911 0196 

09/20/96 

09/27/96 

10/03/96 

1011 1/96 

1 0118196 

10125196 

1 013 1 196 

1 1/05/96 

Notes: BS = 

Biosparge Flow 
Rate (scfm) 

12 

12 

12 

12 

12 

12 

11 

10.5 

\ 

10 

4 

0- 1 

6 7 

8 

Biosparge System 

Injection 
Pressure 

(psi) 

8 

8 

8 

8 

8 

8 

9 

8.5 

9 

8.5 

10 

9.5 

8.5 

BiospargelBiovent 

Biovent Flow 
Rate 

(scfm) 

10-20 

10-20 

10-20 

10-20 

10-20 

10-20 

8 

5-10 

2-4 

0-4 

0 

0 

0 

System 

Vac. @ 
Blower 
(in of W.C.) 

50 

50 

50 

50 

5 1 

50 

30 

44 

30 

48 

34 

3 3 

34 

Operating Conditions 

Vac. @ 
MW-302 

(in of W.C.) 

40 

40 

40 

40 

42 

40 

24 

32 

4 

28 

32 

3 1 

32 ' 



Table 4-13 

NETC Tank Farm 5, Tank 50 
Newport, Rhode Island 

1 Post Test Monitoring - Respirometry Test 

Oxygen Levels (YO) 

Hours After Test MW-107 MW-301 MW-208 MW-209 MW-303 MW-105 

1 18.5 19.6 19.6 19.5 19.2 10.2 

42 18.9 19.8 18.5 19.7 19.6 10.9 

64 18.9 19.7 18.5 19.7 19.6 10.8 

141 19.1 20 19 20 19.5 10 

CO, LEVELS ( O h )  - 
Hours After Test MW-107 MW-301 MW-208 MW-209 MW-303 MW-105 

1 1.7 0 0 0 0.3 2.8 

42 1.4 0.1 0.9 0 0.3 2.5 

64 

141 

Hours After Test 

1 

42 

64 

141 

1.2 

1.2 

MW-107 

0.1 

0.1 

0.1 

0.1 

0.1 

0 

MW-301 

0 

0 

0 

0 

1 

1 

MW-208 

0 

0 

0 

0 

0 

0 

MW-209 

0 

0 

0.1 

0 

0.3 

0.4 

MW-303 

0.1 

0 

0.1 

0 

2.5 

2.9 

MW-105 

3.7 

2.1 

3.3 

4.3 



- - - m - - =  
I 

Pre-PI PH Sod Data C - 

We sample fingerpr~nt d ~ d  not resemblc any slngle hydocarbon Data reported as Gasolm. #2 Fuel 011, Hydraul~c 011. an 10W30 Waste 011 ~nd~cates concentrations of hydrocarbons In the respecrlve hydrocarbon ranges 
\ 

Momtorlng Well Locatron MW-303 i 

Notes. 
Samples were analyzed by EPA Method 8015 Mod~fied 
All Results In mglkg (ppm) 
ND = not detected 
NA = not analyzed 
h.bgs feet below ground surface 
EB = Equlprnent Blank 
NETCFB = F~eld Blank TPH XU1216196 

303S3 --- 
303% 
303S5 
303S6 

77 4% 
38 2% 
29 7% 
31 8% - -  
37 I% - 

4-6 - - - - 
6-8 

8-10 .- 
-- 10-12 - .- - 

7.360 
34.020 
33.040 

-- 21.380 
43.160 

F~eld Quahty Control Samples 

3?ISr _---- _-- -- . - - 2 -  . - 
30338 14-16---- 
303Sl l 20-22 

35 0% 31.460 
28 6% 42.006 

7/22/96 -- 
7/22/96 
7/22/96 
7/22/96 .- .-. -- - 

302EB ._-: - .. 
NETCFB 

! - 
77/2/96 
7/22/96 

ND --  . 
N A 

!/?E - 
7/23/96 

- 160 
120 
240 
280 ---_. . . ---- -- 

. .  . " 
160 
6 5 

- 2 2% 
0 4% 
0 7% 
1 3 %  - - - *. -- 

ND ND 
ND ND 

ND -.. - --- 1 L -  
ND 

0 4% 13.000 30 1% 14,000 32 4% - - -  - .-- - - -  
0 5% 11,000 35 0% 9,300 29 6% - 

0 02% 13.000 30 9% 17.000 40 5% 

ND -- 
ND 

1,500 
8.900 

10,000 

-- -- -6.400 
1 b m o  
11,000 
12,000 

20 4% 
26 2% 
30 3% 
29.9% - 

ND 
12.000 
13,000 
7.900 

ND 
35 3% 
39 3% 
37 0% 

5.700 
13.000 
9.800 
6.800 



APPENDIX A 

Data Collected During Previous Investigations 



I 
1 

SAMPLE I REMARKS O N  : 1; 
I 

I 

--- a& core samole I I 

PROJECT NO' 
BORING NO ' 



3EPTH TOP OF SEAL 
TYPE OF SEAL 

DEPTHBOTTOMOF SEAL 

TYPE OF PROTECTM: CASING 
Ln- OF PROTECrrYE CASING 

EPTH eonon OF SURFACE SEAL 
Em( B O n o M  OFCISl?Jr3 

. . 

O F  RISER PIPE 
LO. AM) 0.0. OF RISER PIPE 

OF BACKFILL AROUND RISER PIPE 

-DIAMETER OF BOREHOLE 

- I - .  -. - -TYPE OF PERVIOUS SECTION 
9 - .  

1 = >-LO AN0 0.0. OF PERVIOUS SECTION . 
i=: 



1 

SAMPLE : REMARKS ON U I 
I 

SOIL AN0 ROCK OESCRIPTIONS 
I ,a -'. 

ER 8' l In. ' In. BORING 0 I 



BORING LCG (~~~1136 6-706 %( ; I I J P . C ~  7i3 f l ~ c  208 ) NUS CORPORAnON 

I p n o a c r .  ()iD /45 ~ o u r r o ~ i l ~ ' ; -  50 DRILLED BY: ASW BORING NO a 

I 
SAMPLE I REMARKS ON ! i 

ADVANCE OF g ! SOIL AN0 ROCK DESCRIPTIONS 

& TD && ' 

inping lketps I . .  ./dm sf- 
%& rcm- /d t.4sT 6 ' 

a 
I 

END:  
.PE-NO - ryoe 0 1  sanole 
C - R O C K  core ramole 



- 
? 1 BORING LOG ( ' l  h ~ ;  E-ZW m,VAIEFr)T TD N)LC) ) NUS CORPORATION 

PROJECT' -/qq LOCATlOK P'X-J 8oR&[&.d*~dy 

nATE STARTED LI-&C/S INCLINATION: GROUNO ELEY ' dI"1 
.TE COUPLETEE q*19-qx BEARING: CHECKED BY: TOTAL OEPTW. ZD- 

i 
4 

I REMARKS ON , 1 
- 1 TYPE " ez; 

G2! / =  ;2'! NO. 

: (0 9 

,2-p 

! 
I 

' 

L i,q 1-1 

I 

ilb : I tt 

- I 
I I 

. -  . 
4 - 

SOIL A N 0  ROCK OESCRIPTIONS 

BORING 

PEN. 

in - 

ZY 

ZY 
e 

REC 

in. - 

I 'Z  

BLOU 

PER € - 

' I , ]  
17,s 

n,I 

I 
1 

imo: NOTES. a r b  & 
PE-NO - Tyoe ot samote 
C - Roca core samole 
s - Sobt oarret samote 

BLOUS ?€A 6' - 140 lo. nammer 
ralbnq JO' lo arwe 
a soot oarret ramoler. 
cornno ttme oer coot 01 r o o  

I PC.( - aenetraoon tenqtn 01 samoter - Lenqtn or s a m e  recoveteo I I OAT; PROJECT NO- 
;E5vatwat crouno rater taote PAGE OF BORING NO ' I 



B O t 7 O M  O F  SANO O R I l N  

fYK Of R I S E R  PIPE 
La A N 0  0.0. O F  R I S E R  P I P E  

TYPE O F  BACKFILL AROUNO R I S E R  PIPE 

3EPTH TOP O F  S E A L  
TYPE OF S E A L  

3 E P T H  BOTTOM OF SEAI 
I i -9IAMETER O F  BOREHOLE 

: ! : I  -. E P T H  TOP O F  PERVIOUS S E C T I O N  
. I = :  



TABLE 4-1 
WATER LEVEL DATA 

TANK 50, TANK FARM 5 
SITE INVESTIGATION REPORT 

NETC - NEWPORT, RHODE ISLAND 1 1 WelIlB~ring 1 Date 1 E k t O f  
Casing 

MWl11 11Il0194 63.39 - 50 MW103 11/9/94 60.84 

M 
Elev. 

51.96 

47.62 

Elev. Top 
of 

PVC rlser 

62.99 

60.52 

Stick Up 
(FTl 

1.79 

1.82 

Bedrock 
Depth 

(FT BGS) 

N A 

N A 

Depth to 
Water 

(FT BGS) 

9.24-'7- 

11.08 , 

Ground 
Elevation 

61.2 

58.7 

Bedrock 
Elev. 

N A 

N A 

Depth to Water 
from PVC 

(FT) 

1 1.03 

12.90 



TABLE 4-1 
2 WATER LEVEL DATA 

TANK 50, TANK FARM 5 
0) 4: SITE INVESTIGATION REPORT 

NETC - NEWPORT, RHODE ISLAND 
PAGE 2 

Tank 
Elev. of Elev. Top Graund 

WelIIBoring 1 Date 1 Prot. 1 of 1 Elevation 
Casing PVC Riser 

Depth t o  Water Stick Up Depth t o  VVF 
from PVC I (FT) 1 Water I Elev, 

(FT) (FT BGS) 

Notes: Vertical Datum is based on local mean low water. WT = Water Table 

P BGS = Below Ground Surface NA = Not Applicable 
-. Elev. = Elevation Prot. = Protective 
N ,  

Depth Elev. 
(FT BGS) 



. . 
TEST BORING LOG 

C L A S S I F I C A T I O N  

I 

REMARKS 
Cf  I D - ppm\ 



WELL DESIGNATION: V\C - 3 0 \ INSTALLATION START DATE. 7 / Z ~ \ ? L  
LOCATION: INSTALLATION COMPLETION DATE 7 / ~ 3  19 b 
COMMENTS. AJl2ff-C - r\S CLJ n n / l  1 - 

I a n  K la w S ,  7a0 lL. SO I 
I 

sanitary p ~ u  . .  

Backfill material: hllp, 

Top of bentonite seal depth (ft.): , 

Monitor well &$&I$ 6 h  

cover with rubber gasket 

:e 
F 
r 

- - 

Top of filter depth ( 

Top of Screen depth (ft.): 

30tt0m of screen depth (ft.) 

Depth of PVC 
casing below 
ground surfac 

Protective 
casing 
depth (ft.) 

Grout 
i n t e ~ a  11 (ft 

Bentonite seal 

Screen 
length 
(W 

ib, Filter i pack 
length 
(ft.) 

-otal well depth (ft.) * . . 

)ottom of fllter pack 
epth (ft.) 2 2 Well d~a. (in.) 

'otal borehole depth (ft.) Z Z Borehole Dia. (in.) 

lackfill material -22 / 
/ Z M D  / 7 -  23-46 

FORM COMPLETED BYIDATE 

WELL COMPLETION INFORMATION 



. . 
,y. : TEST BORING LOG 



WELL DESIGNATION. ka-%z INSTALLATION START DATE: ' f /Z-3 /9~  

LOCATION: INSTALLATION COMPLETION DATE: 7 / 2 3  /?b 
COMMENTS: d ETL - d ekl r t . nk I- - - T;; r, k 5-0 r / h  .4. 

Backfill material: Q/A 

Grout 
interval (ft.) 

Top of Screen depth (ft.): 

rota1 well depth (ft.) 

rota1 borehole depth (ft. Borehole Dia. (~n.) 

3ackfill material 2s' 

Rmp /7-25-36 
FORM COMPLETED BYIDATE 

WELL COMPLETION INFORMATION 

. , 



. , 

I . , 3&,k$$, 
TEST BORING LOG 



WELL DESIGNATION: fl h 3 - 30 3 INSTALLATION START DATE 
LOCATION: INSTALLATION COMPLETION DATE: 

COMMENTS: h ) c ~  - h ) ~  par* I 7-40 4 &m 5 : T-r? 4 50 

Backfill material: 

Top of bentonite seal depth (ft.): , la0: d 

Bentonite seal material: 
Top of filter depth ( 

Top of Screen depth (ft.): 
. . 

Bottom of screen depth (ft.) . . . . . . .'. . . 

CL' PdL =+:cLP: 

Depth of PVC 
casing below 
ground surfac 

I 
Protective I 1 casing 
depth (ft.) 

P Grout 
O-" interval (ft.) 

Bentonite seal 

Screen 
length 
( f i e )  

. . . . 
. . 

Total well depth (ft.) . .  .. . . . . 
Q O O  " O o  Q a; 

3ottom of filter pack ,5 
jepth (ft.) + Z C  Well dia. (in.) 
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1.0 INTRODUCTION 

Th Remediation Technology Testing ~adl i ty  (RTTF) of Fluor Daniel GTI, Inc. (Fluor Daniel GTI) was 
contracted to provide a screening-level laboratory study to assess the feasibility of using bioremediation to 
treat soil and groundwater at the NETC site in Newport, Rhode Island in the vicinity of Tank 50. The study 
was conducted using soil and groundwater collected at the site. 

1.1 Scope and Objectives of the Study 

The purpose of the 13 week study was to investigate whether indigenous microorganisms could 
successfully reduce the petroleum hydrocarbon concentrations in site soil and groundwater when amended 
with oxygen andlor inorganic nutrients. The laboratory testing was designed to assist in evaluating the 
extent of degradation which can be achieved by full-scale bioremediation and to provide information on 
whether the addition of inorganic nutrients (oxygen, nitrogen as ammonia and phosphate) would enhance 
remediation. 

The laboratory testing consisted of two tasks: 

rn Initial Chemical and Biological Analyses -to assess the concentration of petroleum 
hydrocarbons, microbial populations and available nutrients present in site soil and 
groundwater; and 

rn Biodegradation Testing -to assess the extent and relative rates of degradation which can 
be achieved using three different enhancements (oxygen addition alone, nutrient addition 
alone, and oxygen + nutrient addition). 

1.2 Organization of the Report 

Section 2.0 of this report presents the experimental methodologies used to carry out the feasibility testing. 
The feasibility results are presented in Section 3.0. The conclusions are presented in Section 4.0. 

2.0 METHODOLOGY 

2.1 Samples and Compositing 

Soil and groundwater samples on ice were received at the Remediation Technology Testing Facility in 
Concord, California on July 25,1996 in two coolers under Chain of Custody numbers 39408-and 40791. A 
copy of the Chain of Custody forms is included in Appendix A. The soil samples were labeled MW-301, 
MW-302 and MW-303. The groundwater samples were labeled MW-103, MW-208 and MW-209. 
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2.2 Initial Chemical Analyses of the Soil and Groundwater Composites 

Upon receipt in the laboratory, all three sod samples were combined, manually mixed and homogenized to 
form a single soil composite for use in subsequent treatability testing. The three groundwater samples 
were also combined to form a single groundwater composite for testing and further use. 

Prior to beginning the biodegradation study, the soil and groundwater composites were analyzed for 
physical, chemical and biological parameters which can impact biological degradation. The methods use 
for these analyses are summarized in Table 1. 

For the soil composite, these analyses included: 

B Total Organic Carbon (TOC) to assess the total amount of carbon in the soil available to 
microorganisms; 

Totql Petroleum Hydrocarbon (TPH) performed in triplicate to assess the concentration 
of hydrocarbons present in the soil and also to provide an indication of contaminant 
concentration variability; 

Nitrogen as Ammonia and Ortho-Phosphate to assess the naturally occurring levels of 
critical inorganic nutrients present in site soils; 

'B pH to confirm that the pH of the soil was within the neutral range of 6 to 8 which is 
generally considered most favorable for aerobic hydrocarbondegrading microorganisms; 
and 

Cation Exchange Capacity (CEC) to assess the capacity of the soil to bind the inorganic 
nutrients. 

For the groundwater composite, these analysis included: 

Total Petroleum Hydrocarbons (TPH) performed in duplicate to assess the concentration 
of hydrocarbons present in the groundwater; and 

B pH to confirm that the pH of the groundwater was within the neutral range of 6 to 8 which is 
generally considered most favorable for aerobic hydrocarbondegrading microorganisms. 

The soil and groundwater samples were extracted by Remediation Technology Testing Facility staff in 
Concord, California. Three 50 g (wet weight) samples were each Soxhlet extracted overnight with 125, 150 
and 150 ml of dichloromethane, respectively. The extracts were then supplied to Sequoia Analytical 
walnut Creek, CA) for TPH analysis by GCIFID using EPA Method 8015 (modified). Two 500 ml 
composited groundwater samples were each Soxhlet extracted overnight with 130 ml of dichloromethane. 
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The extracts were then supplied to Sequoia Analytical (Walnut Creek, CA) for TPH analysis by GCFID 
using EPA Method 801 5 (modified). 

/ 

2.3 Initial Microbial Enumerations 

The number of total and specific hydrocarbondegrading bacteria were enumerated in the soil and 
groundwater composites using standard plate counting procedures as defined by Standard Method 9215 C 
(modified). A 1.0 g portion of the soil composite was first extracted with 9.0 ml of sterile phosphate buffer 
and then the extract was serially diluted ten-fold in sterile phosphate buffer. A 1.0 ml sample of the 
groundwater composite was similarly serially diluted in sterile phosphate buffer. A 0.1 ml aliquot of each of 
the dilutions was then spread-plated in duplicate on appropriate agar nutrient plates. 

For total heterotrophic bacteria, standard tryptic soy agar (TSA) plates were used. TSA plates provide a 
complete nutrient mixture with multiple carbon substrates and allows enumeration of most active colony- 
forming bacteria present in soil or groundwater. For specific hydrocarbondegrading bacteria, standard 
minimal nutrient agar plates were used with diesel supplied as a vapor as the only source of carbon. 
Minimal nutrient agar contains only inorganic nutrients such as nitrogen and phosphate and only trace 
amounts of available carbon sources. These plates typically allow growth of only the active colony-forming 
bacteria capable of growth on the specific carbon substrates (e.g. diesel) made available to these plates. 

All plates were incubated at room temperature (20-25OC) for up to 20 days prior to final counting 'of the 
number of colonies that formed on each dilution plate. Plates exhibiting between 30 and 300 distinct 
colonies were deemed to be acceptable, and were used in calculating the original minimal number of 
microorganisms present in the site groundwater or soils. 

2.4 Biodegradation Testing 

The biodegradation test was conducted using a 3% slurry of site soil in groundwater. Soil slurry test 
systems are designed to assess biodegradation potential under optimal conditions with respect to delivery 
of oxygen, nutrients and moisture. 

The biodegradation evaluation was performed using four experimental systems: 

System 1 (Npn-Enhanced). Soil and groundwater composites were mixed without 
amendments to assess the extent of biodegradation occurring in the absence of 
modifications to the soil and groundwater mixture; 

System 2 (Oxygen-Enhanced). Soil and groundwater composites were amended with - 
oxygen to assess the extent of biodegradation occurring when oxygen is in unlimited supply 
and only endogenous inorganic nutrients are present; 

FLU R DANIEL T I  st 
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System 3 (Nutrient-Enhanced). Soil and groundwater composites were amended with 
inorganic nutrients to assess the extent of biodegradation occurring when nitrogen and 
phosphate are in excess;/and 

System 4 (Oxygen + Nutrients-Enhanced). Soil and groundwater composites were 
amended with oxygen, phosphate (in the form of polyphosphate), and nitrogen (in the form 
of ammonium chloride) to assess the extent of biodegradation occurring when oxygen and 
major inorganic nutrients (N and P) are in excess. 

2.4.1 Construction of Test Reactors 
The experimental systems consisted of a series of sealed test reactors each containing a slurry mixtur of 
1 .5 grams (g) wet weight site soil and 50 milliliters (ml) site groundwater with approximately 11 0 ml  gaseous 
headspace. The site soils previously mixed and composited for use in the initial characterization tests were 
used for the treatability experiment. 

The amount of soil to add to the test reactors was selected to provide approximately 2 to 5 milligrams 
petroleum hydrocarbons per bottle. This range of hydrocarbons is standard for the size of the test reactors 
(160-milliliter glass serum bottles) and the oxygen available in the headspace of the test reactors to support 
aerobic degradation. Since the average TPH concentration of the groundwater was less than 13 rnglkg 
and the average soil composite concentration was 2,700 mgkg, each test reactor initially contained 
approximately 4.1 mg TPH. 

The slurries in bottles used for Systems 1 and 3 were purged with nitrogen gas to remove oxygen from the 
groundwater and produce anoxic test conditions. While purging will reduce the amount of dissolved oxygen 
in the groundwater, it is not expected to create strictly anaerobic conditions. All bottles were sealed 
immediately after purging. 

The slurries in bottles used for Systems 3 and 4 were amended with inorganic nutrients including 
ammonium chloride to supply nitrogen and potassium tripolyphosphate to supply phosphate. 
Tripolyphosphate is used to supply phosphate since this form of phosphate is generally more soluble than 
ortho-phosphate, binds less to soils, and is more easily delivered to the subsurface. Sufficient nutrients 
were added to bring the ratio of carbon to nitrogen in the test reactors to greater than 10. The initial 
aqueous phase concentration in the amended reactors was 60 milligrams per liter ammonia-nitrogen and 
about 5 mgR ortho-phosphate based upon analyses of centrifuged reactor fluid (as reported in Section 
3.0). The supplemental nitrogen and polyphosphate nutrients were only added to appropriate test bottles at 
the beginning of the experiment. 

Additional oxygen was added to the bottles used for Systems 2 and 4. Immediately after sealing the 
reactors, 10 ml of pure oxygen gas was injected through each bottle's septum using a syringe. This 
additional oxygen was provided to ensure that sufficient oxygen was available to support aerobic 
degradation during the initial phase of the test when oxygen depletion is often the most rapid. 
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All bottles were sealed with septa and crimped caps. The bottles were inverted and incubated at room 
temperature on a reciprocal shaker for the duration of the study (14 weeks). Shaking is required to 
maintain the slurry and to stimulate oxygeri transfer from the headspace into the slurry phase (for Systems 
2 and 4). 

2.4.2 Monitoring and Maintenance of Test Reactors 
During the 14-week duration of the study oxygen, carbon dioxide, ammonia-nitrogen and ortho-phosphate 
were monitored periodically. A more detailed description of these tests is provided below. 

Oxygen and carbon dioxide concentrations in the headspace of the reactors were periodically monitored for 
the two oxygen-amended systems, Systems 2 and 4. The headspace gas of one designated boffle from 

ach system was sampled using a gas-tight syringe and analyzed using a gas chromatograph with thermal 
conductivity detector. The actual sampling dates selected were based on a review of the available THP 
data and previous experience with similar tests. Oxygen depletion can occur fairly quickly with actively 
growing cultures, and the first few sampling points (Day 2, Week 2 and Week 5) were thought to be 
reasonable time periods during which to see changes in oxygen and carbon dioxide concentrations. Once 
rapid biodegradation activity has been established, the consumption of oxygen tends to decrease if limited 
amounts of substrate are present, and monitoring frequency is typically decreased. 

Since 10 ml of pure oxygen gas were added to System 2 and 4 bottles at start-up of the test, the volume of 
oxygen in the headspace was expected to be greater than the approximately 21% found in normal 
atmospheric gases. Since oxygen was to be maintained at excess in these systems, actual oxygen levels 
below 18% were considered 'depleted", and additional oxygen was to be added to all suitable bottles if that 
condition was discovered. At Weeks 2,5,9 and 12 the oxygen levels in System 4 bottles (oxygen + 
nutrients) were found to be below 18%. and an additional 10 ml of pure oxygen gas was added to each of 
th remaining System 4 test reactors to replace the depleted oxygen. 

Ammonia-nitrogen and ortho-phosphate concentrations in the aqueous phase of the slurries were 
monitored in all four systems once a week. At each time point, one bottle from each system was sacrificed. 
Th slurry was centrifuged and the supernatant removed for analysis. These screening-level analyses 
w r performed in duplicate using LaMotte test kits. Both the ammonia-nitrogen and ortho-phosphate test 
kits use a colorimetric test. The standard concentration range for the ammonia test kit is 1 to 8 milligrams 
per liter (mg/L) and for the phosphate test ki the standard concentration range is 0.5 to 10 m g L  Samples 
with concentrations above these ranges were diluted prior to analysis. 

2.4.3 Monitoring Bacterial Numbers in the Test Reactors 
Th number of specific-hydrocarbon utilizing bacteria only in the test reactors was monitored weekly in all 
four systems for a total of 14 time points. A portion of the aqueous phase within one reactor from each 
system was serially diluted in sterile buffer and plated on mineral agar plates supplemented with diesel 
vapors as a sole hydrocarbon food source as previously described in Section 2.3. Each plate count 

numeration was performed in duplicate. 
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While total heterotrophic bacteria plate counts were also determined during the initial characterization of 
site soils and groundwater, these tests were not performed during the 14 week study period. Becaus the 
purpose of the study was to provide evidedce that indigenous microorganisms could successfully treat the 
petroleum hydrocarbons already present, monitoring the changes in hydrocarbondegrading microbial 
numbers was felt to provide the most useful indicator of desirable biological activity. 

2.4.4 Monitoring TPH Concentrations in the Test Reactors 
The TPH concentration in reactor bottles from each of the test conditions were determined during Week 0 
of the test and weekly thereafter for a total of 14 time points. For each time point, two bottles from each of 
th four test conditions were sacrificed to provide duplicate analyses. 

Each bottle was extracted three times with 10-ml portions of dichloromethane (DCM) to extract TPH from 
all three phases within the reactor (gas, liquid and soil). For each extraction, 10 ml DCM was injected into 
the bottle using a glass syringe and the bottle was then shaken for 20 minutes. The DCM was allowed to 
settle and was removed by syringe while inverting the bottle. The three extracts from each bottle were 
combined and dried by filtering through anhydrous sodium sulfate. A small volume of DCM was then used 
to wash the sodium sulfate. The exact pooled extract and rinse volume was recorded. Approximately one- 
half of the pooled extract volume was submitted to Sequoia Laboratories for analysis for TPH by GCIFID 
using EPA Method 801 5 (modified) with diesel as a reference standard. These extracts were initially 
analyzed as provided without any further concentration or cleanup steps. 

Diesel was selected as the reference standard since the GC/FID fingerprint indicated that the bulk of the 
hydrocarbons in the soil were diesel-range organics as discussed in Sections 3.1 and 3.3.4. Other 
hydrocarbons greater than C, were present, but were not quantitated. 

The analytical results, initially reported as nanograms TPH per microliter of extract (ngIuL), were then 
converted to the TPH concentration remaining in the test reactor based upon the dry weight of soil in the 
reactor according to the formula: 

9 soil = 
ng TPH mg 106 ul 1000 g Liters pooled extract x x x x  

kg ul extract 106 ng L kg 1.5 g soil x  0.86 

where 0.86 is the dry weight fraction of soil. These initial analytical results provided a TPH detection level 
greater than that desired for some of the samples. To overcome this limitation, selected solvent extracts 
were later concentrated and reanalyzed in order to provide additional analytical information. 
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3.0 RESULTS 

3.1 Results of Initial Chemical and Physical Analyses of Soil and Groundwater Composites 

The results of the initial chemical, physical and biological analyses for the soil and groundwater are 
presented in Table 1. 

The TPH in the soil composite was 2,700 mgikg based upon the average of triplicate analyses (2,500 
mgikg, 2,800 mgikg, and 2,900 mgkg). Due to the relatively large volume of soil extracted (50 g), 
contaminant concentration variability was low. Review of the GCFID chromatograms indicated that the 
majority of the hydrocarbon was present as diesel/#2 with some higher distillate fraction also observed. No 
TPH was detected above the detection limit of 13 ppm in the groundwater composite. 

The TOC in the soil is low at 0.8% with the TPH theoretically accounting for approximately one-third of the 
organic content. While the non-hydrocarbon organic content of the soil will serve as a sink for oxygen, it is 
not expected to significantly impact full-scale design or remediation activities. 

The concentrations of endogenous inorganic nutrients in the soil were very low. Trace amounts of ortho- 
phosphate was detected in site soil, while ammonia-nitrogen was not detected above the detection limit of 1 
mgkg. While these concentrations are low, they do not necessarily preclude the field use of 
bioremediation either with or without nutrient enhancement. 

The pH of the soil (6.4) was at the lower end of the neutral range generally favorable to aerobic bacteria. 
The pH of the groundwater at 7.9 was at the higher end of the neutral range generally favorable to aerobic 
bacteria. The pH values indicate that the subsurface pH is generally favorable for bacterial activity and will 
not necessarily require adjustment. 

The Cation Exchange Capacity of the soil was low at 35 mglg, and is consistent with both the type of 
material in the vicinity of Tank 50 and the low concentrations of inorganic nutrients detected in site soils. 

3.2 Results of Microbial Enumerations 

The results of the initial microbial enumerations of the site-soil and groundwater composites are presented 
in Table 1. The number of bacteria detected in both site soil and groundwater was within the range of 
concentrations typically observed in non-toxic environments. The total heterotrophic bacterial population in 
soil was 2.3 x 107 colony forming units per gram of soil (CFUIg), and represents the presence of a viable 
bacterial population. The specific hydrocarbon-utilizing population numbers in soil were also high at 1.9 x 
1 O7 CFUIg, representing over 80% of the total heterotrophic population present. Ratios this high typically 
indicate that the native microbial population has already adapted to the presence of hydrocarbons as a food 
source, and are good candidates for further biological treatment. 
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Total and specific hydrocarbon-utilizing bacterial populations present in site groundwater were present at 
concentrations typically expected for groundwater, and were well within the acceptable range of bacterial 
numbers generally observed at hydrocarb6n-contaminated sites. 

3.3 Results of the Biodegradation Test 

A summary of the week by week sampling times for the biodegradation study is provided in Table 2. The 
specific results of the biodegradation test are presented in Tables 3 through 8 and are briefly discussed in 
the following sections. 

3.3.f Oxygen Consumption and Carbon Dioxide Production 
Oxygen and carbon dioxide concentrations monitored in the headspace of test reactors in the two oxygen- 
amended Systems 2 and 4 are presented in Table 3. Significant biological activity is expected to reduce the 
oxygen concentration and increase the carbon dioxide concentration in the aerobic microcosms. Aerobic 
conditions in the slurry water would require dissolved oxygen concentrations of greater than 2 mglkg. At 
headspace oxygen concentrations above 18%, the dissolved oxygen concentration in the water is expected 
to remain above 2 mglkg. 

The oxygen concentration in System 2 (amended with oxygen only) showed a slow but generally consistent 
trend in consumption of oxygen with a corresponding gradual increase in the concentration of carbon 
dioxide. The oxygen concentrations dropped from an initial concentration of 28% volumeholume (vh) to 
19.2% (vh) by Week 12 (the initial concentration is elevated over atmospheric concentrations due to the 
injection of pure oxygen into the reactors at Day 0). Since the oxygen concentrations in this system 
remained relatively high (greater than 18%) throughout the monitoring period, no additional oxygen was 
added to these bottles. 

The oxygen concentration in the oxygen + nutrient amended bottles (System 4) showed a rapid reduction in 
oxygen concentration from 21 % on Day 2 to about 8% (vh) by Week 2 with a parallel increase in carbon 
dioxide concentration from 0.92% to 7.9% (vh). Additional oxygen was added at this time to all of the test 
reactors in System 4 to maintain oxygen concentrations near 20% (vh). A similar significant decrease in 
oxygen concentration was observed by Weeks 5 (down to 12%), 9 (down to 12%) and 12 (down to 11.4%). 
An additional 10 ml of oxygen was added to all System 4 reactors at these times. 

Even though all bottles were sealed with a septum and crimp cap, it is likely that at least some loss in 
oxygen and carbon dioxide concentrations could be attributable to permeability losses across the septa 
used, especially in light of the long project duration time. 

3.3.2 Bacterial Numbers 
The number of specific hydrocarbon utilizing bacteria detected in the test reactor systems by plate counts 
over the course of the biodegradation testing are presented in Table 4. Fluctuations in bacterial numbers 
are expected on a week to week basis, and concentration increases and decreases of 100 to 100,000 fold 
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are routinely obsenred as environmental growth conditions vary with time. Once these elevated numbers of 
microorganisms are achieved and the available limiting nutrient concentration decreases, microbial plate 
count numbers typically decrease. In genhral, plate count numbers increase as biological activity increases 
and as contaminant concentrations initially decrease. Once readily biodegradable foodlnutrient supplies 
are depleted microbial numbers tend to decline. 

The lowest numbers of bacteria were generally detected in System 1, the unamended system, with 
bacterial counts ranging from 1.4 to 15 x 10kfulml (with the exception of one anomalous result of 27,000 x 
105 reported on Week 5). The highest number of bacterial counts were generally detected in System 4, the 
system amended with both oxygen and inorganic nutrients, with bacterial counts ranging from 3.3 to 11,000 
x 10' cfulml. In this amended system, there was a trend of increasing bacterial counts occurring over 
several weeks. 

The bacterial counts in Systems 2 (oxygen-amended) and System 3 (nutrient-amended) ranged from 0.94 
to 10,000 x lO%fu/ml and 6.1 to 5,500 x 10\fu/ml, respectively. Systems 2 and 3 showed several weeks 
of elevated microbial numbers during the middle third of the project before exhibiting a reduction in their 
concentrations. 

3.3.3 Nutrient Concentrations 
The results of the nutrient tests for ammonia-nitrogen and phosphate are presented in Tables 5 and 6, 
respectively. 

Ammonia-nitrogen was not detected in Systems 1 and 2, which were not amended with additional inorganic 
nutrients. At the beginning of the study, the ammonia-nitrogen concentrations in the two nutrient-amended 
systems (Systems 3 and 4) were high at 60 mgR in the test reactors. The concentrations of ammonia- 
nitrogen decreased over time in both systems, with more rapid depletion observed in System 4, the 
nutrient + oxygen-amended system. Because the depletion of ammonia-nitrogen generally represents 

- reversible utilization as the result of oxidation andlor assimilation of nitrogen, as opposed to irreversible loss, 
it was not necessary to add additional ammonia-nitrogen to these systems. 

Phosphate was also not detected in Systems 1 and 2. At the beginning of the study, the phosphate 
concentrations in the two nutrient-amended systems (Systems 3 and 4) were elevated at 4 to 5 mg/L in the 
test reactors. The concentrations of ortho-phosphate increased slightly over time in both systems to about 
10 to 12 mg/L. This result is likely due to the fact that phosphate was added in the form of 
tripolyphosphate. Tripolyphosphate is not detected as efficiently as ortho-phosphate, but will be detected 
after hydrolysis. Some of the tripolyphosphate most likely hydrolyzed to ortho-phosphate during the 
autoclaving used to sterilize the stock solution prior to use. This orthophosphate was detected on Day 2. 
Additional tripolyphosphate is expected to hydrolyze over time due to bacterial action. By Week 12, the 
ortho-phosphate concentration in both nutrient-amended systems had begun to decrease. No additional 
phosphate amendments to these microcosms were required. 

FLU R DANIEL T I  5, 
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3.3.4 TPH Concentrations 
Variability in TPH values for duplicate samples was expected due to the small soil sample mass used in 
each bottle (1.5 g wet weight). The distrib'ution of contaminants in soils is typically heterogeneous, even 
after attempts at mixing and homogenization are made. The possibility of small localized chemical hot 
spots within the composited soil was expected to add significant variability to the final data. 

Two sets of data dealing with TPH concentrations were obtained during the study. Table 7 shows the initial 
TPH results obtained, along with their average concentrations and standard deviations. The average TPH 
concentrations and standard deviations are provided to assist in assessing analytical variability. Laboratory 
data sheets and corresponding Chain of Custody forms for these samples are provided in Appendix B. 

TPH concentrations were quickly reduced below detection levels (approximately 700-800 mgkg) in both of 
the nutrient amended systems (Systems 3 and 4). System 4 showed the fastest TPH concentration 
decrease; this system was also amended with excess oxygen. System 2, amended with oxygen alone, and 
System 1, unamended, showed the next fastest reductions in TPH concentrations, respectively. 

At the completion of the initial TPH analyses, the dichloromethane extracts stored refrigerated from Weeks 
1,2,3, 11 and 14 were concentrated approximately 15 fold and reanalyzed, providing a revised detection 
limit of less than 55 mgkg. Preliminary laboratory data sheets for these samples are provided in Appendix 
C. These results still had not received a final QAlQC check and revised concentration factor when they 
were received at Fluor Daniel GTI, thus they should be used only to provide a relative comparison of the 
effectiveness of the treatment methods at this time. 

Final corrected laboratory data sheets were received from Sequoia Analytical late on Wednesday, 
November 27,1996. These results are also incorporated into Table 7, allowing a comparison of the initial 
and final TPH determinations to be made for selected sampling dates. A final set of average TPH 
concentrations attained over time with the four different treatment processes is presented in Table 8. A plot 
graphically representing this data is provided as Figure 1. 

The initial contaminant removal trends observed were confirmed with data from the TPH reanalysis. As 
shown in Figure 1, TPH reductions occurred most rapidly in the nutrient + oxygen amended (System 4) and 
nutrient amended (System 3) systems. With System 4, TPH concentrations fell significantly in the shortest 
period of time. TPH reductions, at a slower rate, were also observed in the unamended (System 1) and 
the nutrient only amended (System 2) systems. The transient increase in TPH concentrations observed 
over the first 20 days of the study may be attributed to the action of microbial surfactants which effectively 
solubilize TPH from the soil surfaces and make it more amenable to extraction. This pattern of transient 
TPH increases is frequently observed both in laboratory treatability experiments and in the field. 
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3.3.5 Data QAIQC 
Three issues relating to overall project data QNQC are discussed briefly below: 

/ 

(1) Differences in target and actual sampling dates for TPH, nutrients, and bacterial counts (Table 2): This 
treatability study was designed to investigate the effectiveness of biological treatment under various test 
conditions over a thirteen week period. A total of 14 sets of analyses (Time zero plus 13 others) was 
planned and budgeted, and targeted sampling dates of once per week were scheduled. The actual time 
duration between each sampling point does not have to be equal in a study such as this in order to provide 
valid and useful data. In fact, in many studies a disproportionate number of analyses are performed early in 
th project schedule if rapid biological activii is expected. Since the different treatment processes used in 
the study were expected to produce different, if any, changes in biological activity, weekly sample points 
were scheduled for convenience knowing that developing trends would be easily observed. 

Because of staffing constraints and the type and number of samples to be handled at each sampling point, 
monitoring activities were routinely spread out over a two or three day period around each targeted 
sampling date. In addition, while samples were originally scheduled to be taken for TPH and supporting 
analyses every week for thirteen weeks, an exception was made during Week 12. The Remediation 
Technology Testing Facility was relocated from Concord, California to Trenton, New Jersey during this 
period. Shipment of materials and samples from California as well as resumption of testing activities in an 
interim facility caused the Week 12 sampling date to be delayed until the end, rather than the beginning of 
the week. Rather than conducting the final sampling point early in Week 13, a decision was made to 
postpone this sampling point until Week 14. 

(2) Final TPH reanalysis and reduced detection limits: The initial TPH determinations were made by direct 
GC-FID injection of the dichloromethane extracts supplied by the RTTF to Sequoia Analytical. As the study 
progressed, lower detection limits were needed to continue to track reductions in TPH levels with the 
various treatment conditions. By concentrating the original refrigerated dichlormethane extracts 
approximately 15 fold, the TPH lower detection limit was reduced from 700-800 mgkg to less than 55 

- . .. 

mgkg, allowing data from throughout the entire 14 week study to be used. 

Preliminary laboratory data sheets for these reanalyzed samples are provided in Appendix C. These 
results had yet to undergo a final QNQC check and to incorporate a revised concentration factor, thus they 
should be used only to provide a relative comparison of the effectiveness of the treatment methods at this 
time. 

Prior to submitting this final report, RTTF staff reviewed the final corrected TPH results submitted by 
Sequoia (Appendix D) and independently verified for selected samples that their calculations had taken into 
account the final concentration factor before reporting as mgkg for soil. 

(3) Holding times for dichloromethane extracts prior to reanalysis: With labile materials, solvent storage 
holding times are established to ensure that analysis takes place before degradation of the target analytes 
within the solvent can occur. Typical holding times for dichloromethane extracts is 40 days. The reanalysis 
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of original extracts from Weeks 1 , 2 , 3 , l l  and 14 occurred November 23 and 24,1996. Extracts from 
Weeks 11 and 13 complied with the 40 day holding time; extracts from Weeks 1,2  and 3 were beyond the 
standard holding time. However, the results from the reanalyses were expected to remain valid due to the 
ability of moderate to heavy end petroleum products to remain stable in dichloromethane over extended 
periods of time providing that the samples are kept cold. 

Table 7 allows a direct comparison to be made of TPH results obtained initially at the higher detection limit 
with those obtained during the reanalysis of the DCM extracts. While there is some variability associated 
with each analysis, the relatively close agreement between the pairs of numbers offers strong support that 
the TPH extracts remained stable and viable after greater than 40 days of refrigerated storage. 

4.0 CONCLUSIONS 

The following conclusions can be drawn from the initial site characterization work and subsequent 
laboratory treatability tests: 

1. Site soils and groundwater contain levels of microorganisms consistent with non-toxic environments; the 
high proportion of hydrocarbondegrading microorganisms to total microorganisms present is usually 
indicative of microbial populations already previously exposed and adapted to hydrocarbon biodegradation; 

2. Site soil and groundwater pH levels are within normally accepted favorable ranges for microbial survival 
and growth; 
3. Site soils contain very low levels of two of the key inorganic nutrients required by microorganisms: 
nitrogen and phosphorus. While these nutrients are found at low levels, their effective concentrations are 
sufficient to maintain a viable microbial population in site soil and groundwater as evidenced by the 
heterotrophic and diesel-degrading plate count data obtained during the initial characterization work; 

4. Soil slurry microcosms receiving supplemental inorganic nutrients (Systems 3 and 4), especially 
ammonia-nitrogen and orthophosphate, exhibiteddhe most rapid and complete degradation of the 
hydrocarbons present. Without additional work it is not possible to determine whether nitrogen, phosphate, 
or both nutrients are responsible for the observed increase in biological activity; 

5. Soils slurry microcosms that did not receive any supplemental nutrients (System 1) showed the lowest 
rate of hydrocarbon biodegradation and the highest residual TPH concentrations after the 14 week study; 
and 

6. Soils slurry microcosms that received supplemental oxygen alone (System 2) showed TPH degradation 
rates greater than those observed with the unamended samples, but below those microcosms receiving 
additional nitrogen and phosphorus. 

7. Caution should be exercised in extrapolating from these optimized laboratory treatability studies to full- 
scale bioimplementation programs. The treatment times obtained in the laboratory under idealized 
conditions will most likely not be attained under actual field conditions. 

A m r p t  
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FIGURE 1 
1 Graph of Average TPH Concentration vs. Elapsed Time 
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/ TABLE 1 
Initial Soil and Groundwater Characterization 

Tank 50, NETC Newport 
Delivery Order #I 1 

I I 
Analysis Methodology Results 

Soil Groundwater 

Contaminant Screening 

Total Organic Carbon (TOC) CFA S:18.0 8,200 mglkg -- 

- Total Petroleum EPA 801 5 modified 2,700 mglkg 4 2 . 5  
Hydrocarbon (TPH) by with Soxhlet 

GCff IDa extraction 

Background Nutrient Concentrations 
I I I 

Ammonia-Nitrogen 1 EPA 350.3 ~0.82 mgkg -- 
Ortho-Phosphate EPA 365.3 1.8 mglkg - 

Other Chemical Properties 
I I I 

pH I SM 4500-H' I 6.4 pH units 7.9 pH units 
I 

Cation Exchange Capacity EPA 9080 35 mglg - 
(CEC) 

Microbiological Screening (CFUlg) for soil and (CFUlml) for wateP 

Total Heterotrophic Bacteria SM 9215 C 2300 x 1 O4 44 x l o 4  
(THB) (modified) 

Contaminant-Utilizing SM 9215 C 1900 x l o 4  1.1 x l o 4  
Bacteria (CUB) - Diesel (modified) 

- - 

a. GCIFID: Gas chromatography by flame ionbation detection. 
b. This result is the average of triplicate soil analyses reported as 2,500, 2,800 and 2,900 mglkg 
c. Groundwater was analyzed in duplicate for this analyte. 
d. CFU = colony forrn~nq un~ts 
NOTE: All soil r e s u k  reported on a dry weight basis 
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Tank 50 - NETC Newport 
Project Schedule* 

Week # Target Target elapsed TPH, Actual Nutrients, Bacteria 
Sampling Time, Days Sampling Date Actual Counts, Actual 

Date Sampling Date Sampling Date 

0 06-Aug-96 0 08-Aug-96 07-Aug-96 07-Aug-96 

1 13-Aug-96 7 14-Aug-96 1 3-Aug-96 1 3-Aug-96 

2 20-Aug-96 14 21 -Aug-96 20-Aug-96 20-Aug-96 

I I I I I 

05-Nov-96 9 1 Not Sampled Not Sampled Not Samplec 

I[ *Start date for the experiment was 06-Aug-96. 
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Date 

WEEK 0 06-Aug-96 

WEEK 1 

WEEK 2 20-Aug-96 

WEEK 3 

WEEK 4 

WEEK 5 10-Sep96 

WEEK 6 

WEEK 7 

NEEK 8 

iNEEK 9 08-Oct-96 

INEEK 10 

NEEK 11 

NEEK 12 28-Oct-96 

NEEK 13 

WEEK 14 

TABLE 3 
Oxygen and Carbon Dioxide Concentrations (% vlv) in the Headspace of Test Reactors 

Tank 50 - NETC Newport 

(Oxygen Added System 2) 

Oxygen Carbon Dioxide 

(Oxygen + Nutrient Added System 4) 

Oxygen Carbon Dioxide Comments 

23-Aug-96 add 10 rnl oxygen to System 4 

\ 

12-Sep-96 add 10 ml oxygen to System 4 

08-Oct-96 add 10 ml oxygen to System 4 

28-Oct-96 add 10 mi oxygen to System 4 

;as samples were removed with a syrmge from the target bottles. The vapor sample was analyzed at the RTTF using gas chromatography with a Thermal Conduct~v~ty Detector. 
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TABLE 4 
Contaminant Utilizing Bacteria (cfu X105/ml) in the Test Reactors 

WEEK 0 

WEEK 1 

WEEK 2 

WEEK 3 

WEEK 4 

WEEK 5 

WEEK 6 

WEEK 7 

WEEK 8 

WEEK 9 

WEEK 10 

WEEK 11 

WEEK 12 

WEEK 13 

WEEK 14 

Actual 
Sampling 

Date 

07-Aug-96 

13-Aug-96 

20-Aug-96 

28-Aug-96 

04-Sep-96 

10-Sep96 

18-Sep-96 

25-Sep-96 

01 -0ct-96 

08-Oct-96 

15-Oct-96 

22-Oct-96 

01-NOV-96 

Not Sampled 

1 1 -Nov-96 

No Amendments 
(System 1) 

I1 cfu = colony forming unlts per mrlllllter of water In the test reactor. 

)I Analyzed at the RTTF using Standard Methods procedure 9215 C (rnod~fied) 

Oxygen Condition 
(System 2) 

Nutrients Added 
(System 3) 

Oxygen & Nutrients 
Added 

(System 4) 

Note: Results are the average of duplicate analyses. 
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Week # Actual Date 
Sampled 

WEEK 0 

WEEK 1 

WEEK 2 

WEEK 3 

WEEK 4 

WEEK 5 

WEEK 6 

WEEK 7 

WEEK 8 

WEEK 9 

WEEK 10 

WEEK 11 

mEEK 12 

mEEK 13 

07-Aug-96 

13-Aug-96 

20-Aug-96 

28-Aug-96 

03-Sep96 

10-Sep-96 

19-Sep96 

25-Sep96 

02-Oct-96 

08-Oct-96 

16-Oct-96 

22-Oct-96 

01 -NOW96 

Not sampled 

1 1 -Nov-96 

TABLE 5 
Ammonia - Nitrogen Concentrations (mg/L) in the Test Reactors 

Tank 50 - NETC Newport 

No Amendments 
(System 1) 

0.5 

<1 

<1 

<1 

<1 

<1 

< 1 

Oxygen Added 
(System 2) 

Nutrients Added 
(System 3) 

Oxygen & Nutrients Added 
(System 4) 

60 

NOTE: Results are the average of duplicate analyses. Analyzed at the RTTF using a colorimetric test kit following manufacturer's recommendations. 
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TABLE 6 
Ortho-Phosphate Concentrations (mgll) in the Test Reactors* 

Tank 50 - NETC Newport 

- -- - 

Oxygen Added 
(System 2) 

Nutrients Added 
(System 3) 

Oxygen & Nutrients Added 
(System 4) 

Week# Actual Date 
Sampled 

WEEK 0 07-Aug-96 

WEEK 1 13-Aug-96 

WEEK 2 20-Aug-96 

WEEK 3 28-Aug-96 

WEEK 4 03-Sep-96 

WEEK 5 10-Sep96 

WEEK 6 19-Sep96 

WEEK 7 25-Sep-96 

WEEK 8 02-Oct-96 

WEEK 9 08-Oct-96 

WEEK 10 16-Oct-96 

WEEK 11 22-Oct-96 

WEEK 12 01 -N0v-96 

WEEK 13 Not Sampled 

WEEK 14 1 1 -N0v-96 

'Note: Results are average of duplicate analyses. Samples were analyzed by the RTTF using a colorlmetrlc test kit according to the manufacturer's recommendations. 11 

- 

- 
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TABLE 7 
Tank 50 - NETC Newport 

Total Petroleum Hydrocarbons (GCIFID) in (mglkg) 

Time, 

(Note 1) 

initlal 
final 

Note 1: "initial" analyses had a lower detection limit between 700400 mglkg of soil. 
Note 2: "final" analyses had a lower detection limit of <55 mglkg of soil. 
NS - Not Sampled 
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TABLE 8 
Tank 50 - NETC Newport 

Final TPH Analytical Results - Summary* 

Unamended Oxygen Nutrients Oxygen + ' 1  / Only I Only ( Nutrients 

(System 1) 

Week 
of 

Project 

0 

I I I I I I I 

(System 2) 

1 

2 

Actual 
Sampling 

Date 

OBAug-96 

3 

11 

"EPA 8015 (modified); average value of duplicate analyses. 

(System 3) 

14-Aug-96 

21-Aug-96 

14 
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(System 4) 

Actual 
Elapsed 

Time, 
Days 

2 

27-Aug-96 

22-Oct-96 

8 

15 

- 

1 1-Nov-96 

TPH 
Analysis 

4 

initial 

21 

77 

final 

final 

- 

97 

Average 
Concentration 
(rnglkg in soil) 

1250 

final 

final 

1450 

2000 

final 

Average 
Concentration 
(mg/kg in soil) 

1000 

-- 

975 

690 

1850 

2200 

- -- 

51 5 255 

Average 
Concentration 
(rnglkg in soil) 

1535 

~ - -  

1600 

985 

Average 
Concentration 
(mglkg in soil) 

700 

1300 

1230 

113 

540 

795 

680 

168 
- 

93 

88 

290 
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November 27,1996 

Mr. David McCarron, P.E. 
Foster Wheeler Environmental Corporation 
470 Atlantic Avenue 
Third Floor 
Boston, MA 021 10 

RE: Laboratory Treatability Report 
Tank 50, NETC, Rhode Island 

Refer: 872600 

Dear Mr. McCarron: - 

Fluor Daniel GTl's Remediation Technology Testing Facility (RTTF) has prepared the enclosed draft 
Laboratory  rea at ability Study Report on the biodegradation testing performed on soil and groundwater from 
the vicinity of Tank 50. Due to a misinterpretation of the initial laboratory results, the results in this report as 
they pertain to the analytical detection limits are different from those reported in our interim report. The 
purpose of this letter is to describe this error and discuss the corrective measures implemented. In spite of 
these difficulties, the corrective actions taken have succeeded in obtaining the lower detection levels 
needed to draw valid conclusions throughout the 14 week period of study. 

Detection Level 
The detection limits for the biodegradation study were incorrectly reported as less than 1 mglkg in the 
September 27, 1996 interim report. The true detection limits for the study, as originally analyzed, were in 
the range of 700 to 800 mgkg. This mistake was discovered during review of the data for incorporation into 
the draft final report. 

The problem arose from the fact that the analyses performed by Sequoia were not standard analyses since 
the solvent extracts were prepared by an RTTF staff member, and were then submitted to Sequoia for 
analysis. At each sampling event, the entire contents of each test bottle were extracted using 
dichoromethane (DCM). Approximately half the volume of each extract was sent to Sequoia Analytical for 
analysis using EPA 801 5 (modified); the remaining extract volume was kept refrigerated at the RTTF. 

Sequoia provided the results to the RTTF as both the concentration of TPH in the extract (in terms of nglul 
extract) and the concentration of TPH in the soil (in terms of mgkg dry weight of soil used). For Week 0 
samples, Sequoia reported an Extractable Hydrocarbons Reporting Limit of 1.0 mglkg in soil, with a 
corresponding Report Limit Multiplication.Factor of 1 .O. The Multiplication Factor value was in error. The 
Multiplication Factor was actually 689 yielding a detection limit of 698 mglkg. Sequoia also incorrectly " 

reported an Extractable Hydrocarbons Reporting Limit of 1.0 mgkg in soil with a coriesponding Report 
Umit Multiplication Factor of 1.0 for the Week 1 samples. From Weeks 2 and on, Sequoia continued to 
report an Extractable Hydrocarbons Reporting Limit of 1.0 mgkg in soil, but reported the correct Report 
Limit Multiplication Factor for each sample. These Report Limit Multiplication Factors ranged from 700 to I 

31 0 Horizon Center Drive / Trenton, NJ 08691 USA (609) 587-0300 F A X  (609) 587-7908 
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800, meaning that the minimum detection limit of the analyses was really 700 to 800 mglkg in soil Many of 
the DCM extracts remained stored and refrigerated at both Sequoia Analytical and the RTTF, a decision 
was made to submit a limited number of extracts for concentration and reanalysis over the weekend of 
November 23 and 24 with 8-hr turn around. Based on an average of 15 ml of extract being available for 
each sample, it was possible to concentrate the extracts from 10- to 30-fold. This concentration-step 
lowered the detection limit from the range of 700 to 800 mgkg to less than 70 mgkg which would allow 
further conclusions to be from the study., not the 1 mgkg previously reported. 

The initial report mistakes from Weeks 0 and 1, and the corrected Report Limit Multiplication Factors, were 
not realized by the R lTF  staff. When the interim laboratory progress report dated September 27,1996 
was issued, TPH concentrations reported by Sequoia as 'NDn were incorrectly interpreted to mean 'less 
than 1 mgkg," rather than less than 700 to 800 mgkg. This misunderstanding of the detection limit 
continued through the completion of the study. 

Implementation of Corrective Measures 
- 

When this mistake was discovered during preparation of the draft final report, it became evident that a lower 
detection limit would be needed to track the actual TPH concentrations during Weeks 4 through 14 of the 
study. While trends in the data were apparent by the end of Weeks 3 and 4, no conclusions regarding 
differences in treatment effectiveness could be substantiated for Weeks 4 through 14 due to the high 
detection limit. In addition, without a lower detection limit, it would not be possible to assess the lowest TPH 
concentrations attainable using biological treatment under the four different test conditions except to say 
that biological processes are indeed effective in reducing TPH levels below 800 mgkg. 

Since the initial detection limits were too high to allow interpretation of the results from the latter part of the 
biodegradation study, a decision was made on November 22,1996 to have a number of the samples re- 
analyzed before submission of the draft report. Many of the DCM extracts remained stored and refrigerated 
at both Sequoia Analytical and the RlTF, and were immediately available for reanalysis. Based on an 
average of 15 ml of extract being available for each sample, it was possible to concentrate the extracts from 
10- to 30-fold. This concentration step would lower the detection limit from the range of 700 to 800 mgkg 
to less than 70 mgkg, allowing more complete conclusions to be drawn from the study. 

Fluor Daniel GTI contracted with Sequoia to concentrate and reanalyze selected sample extracts at a lower 
detection limit on Friday, November 22. These samples were analyzed by Sequoia over the weekend of 
November 23 and 24 with an 8-hr turn around time for preliminary reports. These preliminary data were 
incorporated into Fluor Daniel GTl's draft report and have been submitted to Foster Wheeler in the attached 
report. 

Extracts from Weeks 1,2,3, 11 and 14 were selected for concentration and reanalysis. These samples 
were chosen for the following reasons: # 

1. Major reductions in TPH concentrations appeared to occur during the first three weeks of the study 
based on the original analybcal results. Since Sequoia could not locate their stored Week 0 
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extracts, only the extracts from the first three weeks of the project were reanalyzed in order to 
reconfirm the initial trends observed; 

2. Since the extracts from Weeks 1 to 3 were outside of the 40day holding time, reanalyzing these 
samples and comparing them to the initial results (analyzed within the 40day holding period) would 
confirm that the integrity of the stored extracts was maintained; and 

3. Weeks 11 and 14 were chosen to provide data at the completion of the study period. These 
extracts would also meet the standard 40day holding time. 

Reanalysis of these samples would provide the data needed to meet the two goals of the study: (1) 
evaluate differences in biological treatment effectiveness under four different environmental conditions, and 
(2) determine to what concentration TPH levels could be reduced. 

These reanalyses are being completed at no additional cost to the project. 
- 

Reanalysis of Sample Extracts 
During the reanalyses (completed over the weekend on November 23 and 24,1996), a misunderstanding 
among Sequoia personnel led to the sample extracts being concentrated from the volume at hand to 1.0 ml 
each without the actual starting volume of each extract being recorded. 

In order to determine the actual concentration factor attained by Sequoia, Fluor Daniel GTI has sent 
Sequoia their reserved portion of the extracts for volume measurements. Since the total volume of DCM 
extract per sample is known, and Sequoia used 1.0 ml of extract previously for analysis, the actual volume 
used for concentration can be obtained by difference. Sequoia Analytical will receive the unused portion of 
the extracts held by the RTTF on Wednesday, November 27,1996. Then, Sequoia personnel will 
recalculate the final TPH concentrations determined in the reanalysis. The final data should be available 
Monday, December 2. The "final" TPH concentrations currently shown in Table 8 of the draft report will 
need to be adjusted based on the actual starting volumes of extract used, and these concentrations are 
expected to increase up to 100%. 

Final Revisions to Laboratory Treatability Report 
Once these data are received by Fluor Daniel GTI, the following revisions will be made to the laboratory 
report: 

1. Final TPH data will be inserted into Table 7, allowing comparison between original analytical results 
obtained with the higher detection limits and the new data at the lower detection limits; 

2. . Table 8 will incorporate the new analytical results; H 

3. A figure will be added to present the results of Table 8 graphically; 

4. A new Appendix D will be added containing the final data reports from Sequoia Analytical; 
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5. An addition will be made to Section 3.3.5 Data QAIQC, commenting on the integrity of the DCM 
extracts beyond the 40day holding time; and 

6. The Conclusions section of the report will be reviewed and modified as needed in light of the final 
results obtained. 

Based on a review of the data available to date, the conclusions of the study are not expected to change. 
The presence of inorganic nutrients (with or without additional oxygen) had a strongly posibive effect during 
the study, and resulted in the most complete destruction of TPH observed in the shortest period of time. 
Unamended microcosms as well as those microcosms receiving only supplemental oxygen also 
demonstrated biological activity and reduction in TPH concentrations, but at slower rates and not to the 
same extent observed with the nutrient amended systems. 

The corrected and final versions of the report will be delivered to your attention in Boston by 5:00 p.m. 
Monday, December 2,1996. - 

If you have any questions regarding this material, please do not hesitate to contact us. 

Sincerely, 
Fluor Daniel GTI, Inc. , 

George Skladany 
Directo Remediation kdchnology Testing Facility h 

~i'chard Brown, P~.D.  
Vice President, Remediation Technology 

copy: T. Pac, Project Manager 
N. Irish, Program Manager 
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I the oxygen depletion and carbon dioxide productton in terms of 
percent per hour (O/'r.) are calculated for each monitoring 
point using linear regression. The oxygen and carbon dioxide , 

I utilization curves are generally linear indicating a zero-order ; 
reaction rate. j 

Hydrocarbon degradation rates are then estimated from the I 

( oxygen depletion and carbon dioxide pmduction rates. Hexsne 
is assumed to be representative of ptroleurn produds in terms 
of the oxygen u t i i o n  and carbon dioxide production per 

( gram of hydrocarbon based on the following stoichiometris 
equation: - 

I/ CsHw + 9.50, 2 6C0, + 7H,O 
hexane OxYgen carbon dioxide water 

The rate of oxygen depletion can then be converted to the 
estimated rate of biodegradation based on the equation: 

Rate (mg-hexanehg of s01Vday) = 
24 x (%0,/100) x P/(RT) x ( U p  J x MW- x 700QIS.5 - 

P = pressure = I atmosphere 
R = gas constant = 82.05 x 104 (afm m3/@ mole K) 
8 = effective air pomsity = 0.30 
p , = bulk density = 1440 kg/mf 
MW - = moleadar weight of hexane = 86 

Slmiiarty. the rate of -on degradation can be 
calculated from the rate of d o n  dioxide production using 
Hinchee and Ong's assumption of a cornenion efficiency of 
75% hydrocarbon into carbon dioxide: 

Rate (mghexanekg of so~Vday) = 
7.33 x 24 x (%CO/lOO) x P/(RT) x (Wp ,) x MW,, x 70ocvS 

-CCI 

Hinchee and Ong (1992) and athers have performed this 
testing at numerous sites. In genemi, biodegradation rates on 
the order of 2 to 20 mgkg/day have been obsenred. 

When the contaminant is other than a petroleum hydrocar- 
bon. the molecular weight of the specific contaminant and its 
stoichiornettic degradation equation should be substituted for 
those of hexane. I ,  



NETCIRhode Island 
Calculation of Biodegrdation Rate From Aug96 Respirometry Test 

Monitoring 0 2  RA2 % 02lHr BioRate 
Point mg/kg*day 
mw-301 0.8519 -0.04447 0.858271 
mw-302 0.9023 -0.07393 1.426849 
mw-107 0.938124 -0.04686 0.904398 

ave. -0.05509 I .063173 

Monitoring C02 RA2 %C02lHr BioRate 
Point mg/kg*day 
mw-30 1 0.980739 0.024995 1 .016047 
mw-302 0.9471 63 0.039042 1.587057 
mw-I07 0.935089 0.026592 1.080965 

ave. 0.03021 1.228023 
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1.0 INTRODUCTION 

Foster Wheeler Environmental Corporation, (Foster Wheeler Environmental) was 
contracted by the Northern Division Naval Facilities Engineering Command to provide 
operation and maintenance at the Tank Farm #5 Groundwater Treatment Facility 
Operable Unit at the Naval Education and Training Center (NETC), Newport, Rhode 
Island. This Site Close Out Report has been prepared for the United States Environmental 
Protection Agency (USEPA) to; provide documentation of the activities conducted; to 
establish that the Interim Remedy has met the objectives established as part of the Interim 
Record of Decision and to satisfy requirements of the Remedial Action Contract number 
N62472-94-D-0398, Delivery Order 001 1. 

2.0 SITE DESCRIPTION AND BACKGROUND 

The Naval Education and Training Center (NETC) is a 1,063 acre parcel of land located 
in the Newport Naval Base, which is situated on approximately six miles of the western 
shore of Aquidneck Island, in Newport County, Rhode Island. The location of NETC is 
presented in Figure 2- 1. Site 13, also known as Tank Farm #5, comprises 85 acres of the 
NETC and is located centrally within NETC, at the intersection of Green Lane and 
Defense Highway, in Middletown, Rhode Island. The Site location is presented in Figure 
2-2 and the Site layout in Figure 2-3. The Site is bordered to the northeast by Green 
Lane, the northwest by Defense Highway, to the east by residences and the south by a 
cemetery. 

Tank Farm Five is the site of eleven concrete underground storage tanks (numbered 49 
through 59), each with a 2.52 million gallon capacity, which were used for fuel storage 
from World War I1 (1943) until 1974. Tank 53 is an underground storage tank (UST) 
located in the western portion of Tank Farm 5 that was constructed of reinforced concrete 
in a blasted bedrock socket. This was constructed to minimize potential contaminant 
migration. The Rhode Island Department of Environmental Management (RIDEM) 
adopted hazardous waste regulations in 1982 that were applicable to Tanks 53 and 56 
which were used for storage of used oil from 1975 until 1980. Sampling conducted 
during an Initial Assessment Study (IAS Report, Envirodyne Engineers, March, 1983) of 
the contents of these two tanks determined that the oil and sludge phase in both tanks 
were hazardous due to lead and other inorganics. Water samples collected from both 
tanks contained detectable concentrations of chlorinated and aromatic hydrocarbons. In 
1985, results of groundwater samples in the tank's ring drains as well as 150 feet 
downgradient of Tank 53 indicated the presence of organic compounds. RIDEM issued a 
Hazardous Waste Facility Permit to NETC in September, 1985, which stated that Tanks 
53 and 56 were to be removed and closed in accordance with hazardous waste 
regulations. In November, 1989, NETC, Newport was placed on the USEPA's National 
Priorities List (NPL). An observed release occurred at Tank 53 in January 1990. RIDEM 

8 
issued an Immediate Compliance Order which required NETC to remove the contents of 
Tank 53, remediate the contaminated groundwater and soils surrounding the tank and to 
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initiate an investigation to determine the extent of oil contamination in the area of Tanks 
53 and 56. Studies to determine the extent of contamination (conducted in the Spring of 
1990) determined the presence of petroleum hydrocarbons in both the soil and 
groundwater. Floating hydrocarbon product was observed in groundwater samples 
collected in the vicinity of Tank 53. Tank closure activities, including the removal of the 
contents of the tanks was completed in 1992. 

Eighteen monitoring wells have been installed at the Tank Farm, six (6) in the vicinity of 
Tank 53 and two in the vicinity of Tank 56. Volatile Organic Compounds (VOCs), base 
neutrallacid extractable (BNA) compounds and inorganics were detected in the 
groundwater samples collected near Tanks 53 and 56. Petroleum-related VOCs were 

. . detectcd .at levels -exceeding Safe Drinking Water Act Maximum Contaminant Levels - a. :s 

(MCLs) in the wells located near Tank 53 and petroleum product was observed in the two 
wells located in the ring drain. Semi-volatile Organics (SVOCs) were detected in wells 
located near Tank 53, but MCLs were not exceeded. Inorganic concentrations exceeded 
MCLs in all wells, (including the background well), however, the highest concentrations 
were present in the samples collected in the central portion of the Site. 

An Interim Record of Decision (ROD) was issued in September, 1992 which outlined the 
following components of the selected remedy for groundwater remediation; 

8 
Groundwater extraction to contain contaminated ground water and prevent its 
migration and potential discharge to surface water bodies. 

Groundwater treatment using coagulation/filtration and W oxidation to treat organic 
and inorganic contaminants. 

Discharge of treated groundwater to the local wastewater treatment facility (Newport 
Wastewater Treatment Facility). 

Continued groundwater monitoring to confirm the capture of contaminated ground 
water. 

As part of the Interim Remedial Action the Navy elected to conduct a source removal 
action to address contaminated subsurface soils. Contaminated soils within the ring drain 
system were removed and disposed of off site from 1995 through 1996. The ring drain 
was re-constructed with clean stone and soils, the tank was ballasted with clean water and 
the pumping system was left out of operation. 

3.0 CHRONOLOGY OF EVENTS 

The Interim ROD was issued in September, 1992. 



A Remedial Design Work Plan was submitted to the Northern Division Naval 
Facilities Engineering Command, Lester Pennsylvania, in January, 1993. 

Specifications for the Interim Remedial Action Tank Farm #5 and Tanks 53 & 56 
were submitted January 25, 1993. 

An additional Site Investigation was conducted prior to the treatment facility 
construction to fill data gaps and to install additional observation wells. 

An Industrial Wastewater discharge Application was filed in April, 1993 with the 
City of Newport Pretreatment Program and approved in July, 1993. 

In July, 1993, the design for a groundwater- extraction and treatmentYcoiltainmefit 
system was completed, and all specifications were approved by the Navy. 

Construction of the system was completed in December, 1994. 

The system startup commenced on February 28,1994. 

Source removal of soils around the ring drain was conducted from 1995-1 996. 

Operation and Maintenance was performed by Zenone, Inc. Until December, 1996. 

In January, 1996, Foster Wheeler Environmental Corporation took over O/M at the 
Site. 

In December, 1996, the system was shutdown and currently remains out of operation. 

December 17-1 8, 1996 - Quarterly sampling of monitoring wells was conducted by 
Brown & Root Environmental. 

March 24-25, 1997 - Quarterly sampling of monitoring wells was conducted by 
Brown & Root Environmental. 

4.0 PERFORMANCE STANDARDS 

Performance standards (groundwater cleanup levels) established in the Interim ROD were 
developed from the results of the human health risk assessment conducted in 1991 for the 
Site. 

CARCINOGENIC 

Volatile Organics Cleanup Level (ppb) Basis 
Benzene 5 MCL 
Tetrachloroethene 5 MCL 
Trichloroethene 5 MCL 
Vinyl Chloride 2 MCL 



8 Inorganics 
Arsenic 
Beryllium 

5 0 MCL 
1 MCL 

Lead 15 AL 
MCL - Maximum Contaminant Level. National Primary Drinking Water Regulations, 
Final Rule Amendments to Safe Drinking Water Act (SDWA), U.S. EPA, Effective July, 
1992. 
AL - Action Level representative of drinking water quality at the tap. U.S. EPA, May 7, 
1991. 

NON-CARCINOGENIC 

Volatile Organics Cleanup Level ( p ~ b i  Basis 
cis- 1,2-Dichloroethene 70 MCLG 
trans- l,2-Dichloroethene 100 MCLG 
1 , 1 , 1 -Trichloroethane 200 MCLG 

Inorganics 
Cadmium 5 MCLG 
Chromium (Total) 100 MCLG 
Manganese 3650 MCLG 
Thallium 0.5 MCLG 

8 
MCLG - Maximum Contaminant Level Goal, based on health considerations only, Final 
Rule Amendments to SDWA, U.S. EPA, Effective July 1992. 

The NPDES permit established the following Wastewater Discharge Limitations, 
applicable to the groundwater treatment system effluent; 

Constituent 

Cadmium 
Chromium (trivalent) 
Chromium (hexavalent) 
Copper 
Lead 
Nickel 
Silver 
Tin 
Zinc 
Cyanides 
Sulfides (S-) 
Sulfates (S04-) 
Floating oil 
Mercury 
Phenols (not to exceed) 
Total Toxic Organics 

Maximum Concentration in mg/L 

0.8 
3.0 
1 .o 
1 .o 
0.1 
3 .O 
3 .O 
0.0 
1 .o 
0.0 

100.0 
500.0 
0.0 
0.5 
1 .o 
2.0 



8 The system operated in the following manner: groundwater from thirteen extraction wells 
(Figure 4-1) WAS pumped to the treatment building where the solids and dissolved 
metals are removed through pH adjustment, flocculation, clarification and filtration. The 
water is then treated via UV-Oxidation and Activated Carbon and discharged to the City 
of Newport Wastewater Treatment Facility. Sludge produced from the treatment 
chemicals can be treated via a filter press, however, the filter press was never used 
because not enough sludge was produced to warrant its operation. 

Influent and effluent samples were collected each month and analyzed for Volatile 
Organic Compounds (VOCs) Method 624, Semi-volatile Organic Compounds (SVOCs) 
Method 625, Pesticides 1 PCBs Method 5081608, Priority Pollutant Metals, Method- 200 
and general chemistry analyses including Biochemical Oxygen Demand (BOD), total 
phenols, Total Suspended Solids (TSS) and oil1 grease. 

In addition, groundwater monitoring was conducted as part of the O/M of the system and 
included quarterly sampling of six monitoring wells for the chemical analyses of Target 
Compound List (TCL) organics, Target Analyte List (TAL) inorganics and Total 
Petroleum Hydrocarbons (TPH). Analytical results of the influent, effluent and 
monitoring wells ranged from low concentrations (< 6 ppb) of organic contaminants, to 
non-detect in the first row of barrier extraction wells. No contaminants were detected in 

8 
the perimeter barrier wells. 

During the period of operation from January, 1995 through December, 1996, a total of 
seven rounds of quarterly sampling were conducted from selected monitoring wells. 
Results for the organic fractions in every round of sampling were below the established 
clean-up criteria with the exception of one result for benzene, which was detected at the 5 
ug/L cleanup level once in monitoring well MW-7. This well was destroyed during the 
interim source removal action conducted in 1995 whereby the soils in the ring drain were 
removed. Consequently, further sampling from this data point could not be collected. 
Inorganics (lead and arsenic) exceeded the clean-up levels in some of the monitoring 
wells, however, the results reflect total inorganics as the samples were not filtered prior to 
analysis. In addition, the analytical results of influent water samples collected at the 
treatment facility were consistently below the cleanup levels for inorganics and organics. 
Results of the quarterly monitoring well samples and the monthly influent samples are 
presented in Table 4-1. The treatment system effluent was below the NPDES permit 
limits for every sample collected and were also below the cleanup levels established in 
the ROD. Monthly effluent data is presented in Table 4-2. Based on the analytical data 
generated during the operation of the treatment system and subsequent to the shutdown of 
the system, it appears that the removal action conducted by the Navy to remove the 
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Benzene 
Tetrachloroethene 
Tnchloroethene 
Vinyl Chlonde 

lnoraanry 
Arsen~c 
Beryllium 
Lead 

lnoraanlcs 
Cadmium 
Chrom~um (tot) 
Manganese 
Thallium 

TABLE 4-1 
U. S. Navy Northern Dlvision 

RAC Contract - Delivery Order # 0009 
NETC Tank Farm 5 

Groundwater Treatment Fac~llty 
Analytrcal Results 

Monitoring Well and Influent Samples 

:leanup MW-2A MW-3A MW-4 MW-1A MW-86-1 MW-86-2 MW-7 INF INF INF INF MW-1A MW-2A MW-3A MW-86-1 MW-86-2 INF INF 
Cnteria 1/23/95 1/23/95 1\23/95 1130195 1130195 1130195 1130195 3/27/95 4/24/95 5/17/95 6/16/95 7/7/95 7/7/95 7/7/95 7/7/95 7/7/95 7/12/95 8/2/95 
uglL uglL uglL uglL uglL uglL uglL uglL uglL uglL uglL uglL uglL uglL uglL uglL uglL uglL ugR 

- 

NA - Not Analyzed c - Less than the quantitat~on Ilmit. 
Results for CIS-1,2-DCE and trans-1,2-DCE were reported together as total 1,2-DCE dunng the 1995 calendar year 
The result for each Isomer was reported at one-half the total value on this table 
All samples were analyzed for full TCL Organrcs rncludlng Sernl-Volatrles and Pestrc~des I PCB. Results for these analyses were 
consrstently nondetect 
Montoring well samples collected In December. 1996 and March. 1997 were also analyzed for dissolved Inorganlcs. 
Analytical results for the dissolved inorganlcs were below the clean-up cnteria. 



TABLE 4-1 
U. S Navy Northern Dlvislon 

RAC Contract - Dellvery Order # 0009 
NETC Tank Farm 5 

Groundwater Treatment Facility 
Analytical Results 

Monitoring Well and Influent Samples 

Arsenlc 
Berylhum 
Lead 

CARCINOGENIC 
Volatlle Omanlcs 
Benzene 
Tetrachloroethene 
Tr~chloroethene 
Vinyl Chlonde 

50 c 4  c 4  < 4  c 4 NA c 4  28 190 72 110 190 16 c 2  6 1 75 51 NIA 
1 c 1 c 1 c 1 c 1 N A NA < 5 c 5 c 5 < 5 c 5 c 5 < 5 < 5  < 5  c 5  NIA 
15 c I 8 18 50 N A 2 14 110 85 14 43 11 4.5 7.1 55 86 N/A 

Cleanup INF MW-1A MW-2A MW-3A MW-4 INF MW-1A MW-2A MW-3A MW-4 MW-86-1 MW-86-2 INF MW-1A MW-2A MW-3A MW-4 
Cnteria 911 2/95 1011 0195 1011 0195 1 O/9lO/95 1011 0195 1 1120195 411 2/96 411 2/96 411 2/96 411 2/96 411 1/96 411 1/96 711 1/96 711 0196 711 1/96 711 0196 711 0196 

uglL uglL uglL uglL uglL uglL uglL uglL uglL uglL uglL uglL uglL uglL uglL uglL uglL ugR 

5 c 1 c 1 c 1 c 1 c 1 < 1 c 5 < 5 < 5 c 5 < 5 c 5  < 5  c 5  c 5  c 5  < 5  
5 c 1 < 1 c I c 1 c 1 c 1 < 5  < 5  c 5 c 5 c 5 c 5  < 5  < 5  < 5  < 5  < 5  
5 c I < 1 2 c 1 3 c 1 < 5 c 5  < 5  < 5 c 5 c 5 c 5 c 5  < 5  c 5  < 5  
2 < 1 c 1 c 1 < 1 < 1 c 1 < 5 c 5  c 5  < 5 < 5 < 5 < 5 < 5  < 5  < 5  c 5  

Jnoraaniw 
Cadmium 
Chromlum (tot) 
Manganese 
Thallium 

2 

5 < 4 < 4  < 4  c 4 NA c 4  < 5  < 5  c 5  c 5  < 5  c 5  < 5  < 5 9 6 8 N/A 
100 c 9  < 9  < 9  c 9 NA < 9 26 20 71 42 52 c 10 < l o  c 10 43 41 NIA 

3650 901 886 312 1280 NA 596 98 1700 1500 260 1500 420 810 890 760 1600 N/A 
0.5 < 2  c 2  c 2  c 2 NA c 2  e l 0  e l 0  e l 0  c 1 0  e l 0  e l 0  c 2  < 2 c 2  < 2  N/A 

NA - Not Analyzed c - Less than the quantltatlon limit 
Results for CIS-1 ,2-DCE and trans-1 ,2-DCE were reported together as total 1,2-DCE dunng the 1995 calendar year 

' 

The result for each Isomer was reported at one-half the total value on thrs table. 
All samples were analyzed for full TCL Organlcs lncludlng Seml-Volatiles and Pesticides 1 PCB Results for these analyses were 
consistently non-detect 
Monitoring well samples collected in December, 1996 and March, 1997 were also analyzed for dissolved inorganics. 
Analytical results for the dissolved inorganlcs were below the clean-up criteria. 

NON CARCINOGENIC 
Volatlle Oraanl- 
1 ,I-Dichloroethane 
CIS-1 ,2-Dichloroethene 
trans-1 ,2-Dichloroethene 
1.1 ,I-Trichloroethane 

- 3 c 1  < 1 c 1 c 1 < 1 c 5 c 5  c 5  c 5 < 5 < 5 c 5 < 5 c 5  c 5  < 5  
70 c 1 < 1 1 < 1 < 1 1.5 C2.5 ~ 2 . 5  ~ 2 . 5  c 2 5  ~ 2 . 5  ~ 2 . 5  2 5  c 2 5  ~ 2 . 5  ~ 2 5  e2.5 
100 C 1 c 1 1 c 1 c 1 1 5  c2.5 ~ 2 . 5  ~ 2 . 5  ~ 2 . 5  ~ 2 . 5  < 2 5  2 5  < 2 5  ~ 2 . 5  ~ 2 . 5  c 2 5  
200 < 1 c 1 < 1 c 1 < 1 c 1 c 5  < 5  < 5  c 5  < 5  c 5  c 5  c 5  c 5  c 5  < 5  



TABLE 4-1 
U. S. Navy Northern Division 

RAC Contract - Delivery Order # 0009 
NETC Tank F a n  5  

Groundwater Treatment Facilrty 
Analytrcal Results 

Monrtoring Well and Influent Samples 

Arsenic 
Beryllium 
Lead 

CARCINOGENIC 
Volatrle Orqanics 

Cleanup MW-86-2 INF INF INF MW-1A MW-2A MW-3A MW-4A MW-86-1 MW-86-2 INF GW-862 EW-13 EW-7 MW-2A MW-8 MW-861 MW-864 
Criteria 711 0196 8/8/96 9196 10196 1014196 1014196 1014196 1014196 1014196 1018196 1 1/4/96 1211 8196 1211 8196 1211 8196 1211 8196 1211 8/96 1211 8/96 1211 8/96 

uglL uglL uglL uglL uglL ug/L uglL uglL uglL uglL uglL uglL uglL uglL uglL uglL uglL uglL uglL 

cadmium 
Chromium (tot) 
Manganese 
Thallrum 

2 

IU 

NA - Not Analyzed < - Less than the quant~tatlon Irmit. 
Results for cis-1,2-DCE and trans-1.2-DCE were reported together as total 1,2-DCE during the 1995 calendar year. 
The result for each isomer was reported at one-half the total value on thls table 
All samples were analyzed for full TCL Organrcs rncluding Seml-Volatrles and Pestlc~des I PCB. Results for these analyses were 
cons~stently nondetect. 
Monitoring well samples collected in December. 1996 and March, 1997 were also analyzed for dissolved inorganics 
Analyt~cal results for the drssolved inorganics were below the clean-up cnteria 

NON CARCINOGENIC 
Volatrle Oroanics 
1,l-Dichloroethane 
cis-l,2-Drchloroethene 
trans-1,2-Dichloroethene 
1 .I ,1-Trichloroethane 

- < 5  < 5  c 5  c 5  c 5  c 5  c 5  c 5  c  5  < 5  c 5  < 5  8 <  5  < 5  < 5  c 5  c 5  
70 c 2 5  c 5  c 5  c 5  c 5  c 5  c 5  c 5  c  5  c 5  c 5  c  5  8 c  5  c  5  < 5  c 5  c  5  
100 c 2 5  c 5  c 5  c 5  c 5  c 5  c 5  c 5  c  5  c 5  c 5  c  5  c  5  c  5  c 5  c 5  c 5  c 5  
200 c 5  c 5  c 5  c 5  c 5  c 5  c 5  c 5  c  5  c 5  c 5  c  5  c  5  c  5  < 5  c 5  c 5  c 5  



Benzene 
Tetrachloroethene 
Tnchloroethene 
Vinyl Chloride 

lnoraanlcs 
Arsenlc 
Beryllium 
Lead 

NON CARCINOGENIC 
I i G a G X r  

lnomanics 
Cadmium 
Chromlum (tot) 
Manganese 
Thallium 

TABLE 4-1 
U. S Navy Northern Divlslon 

RAC Contract - Dellvery Order # 0009 
NETC Tank Farm 5 

Groundwater Treatment Faclhty 
Analytical Results 

Mon~tor~ng Well and Influent Samples 

Cleanup MW-3A MW-4 MW-865 MW-2A MW-4 MW-701 MW08 MW865 EW-13 EW-7 MW-3A MW861 MW-862 MW-864 
Cnter~a 1211 7/96 1211 7/96 1211 7/96 3/24/97 3/24/97 3/24/97 3/24/97 3/24/97 3/25/97 3/25/97 3/25/97 3/25/97 3/25/97 3/25/97 

uglL ug/L uglL uglL uglL uglL uglL uglL uglL uglL uglL uglL uglL uglL uglL 

5 < 5  < 5  < 5  < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 
5 < 5  < 5  < 5  < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 
5 < 5  < 5  < 5  < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 
2 < I 0  < l o  < I 0  < l o  < l o  < l o  < l o  < l o  < 10 < 10 < I 0  < 10 < 10 < 10 

NA - Not Analyzed < - Less than the quant~tat~on h i t  
Results for cis-1,2-DCE and trans-1,2-DCE were reported together as total 1.2-DCE dunng the 1995 calendar year 
The result for each Isomer was reported at one-half the total value on this table. 
All samples were analyzed for full TCL Organlcs lncludrng Semi-Volat~les and Pesticides I PCB. Results for these analyses were 
consistently nondetect. 
Monitoring well samples collected in December, 1996 and March, 1997 were also analyzed for dissolved inorgan~cs. 
Analytical results for the d~ssolved inorganics were below the clean-up criteria. 



TABLE 4-2 
U. S Navy Northern Dlvlslon 

RAC Contract - Delivery Order #0009 
NETC Tank Farm 5 

Groundwater Treatment Facillty 
Analytical Results 

Monthly Effluent Samples 

NPDES EFF EFF EFF EFF EFF EFF EFF EFF EFF EFF EFF EFF EFF 
Discharge Jan. 19 Feb 15 Mar. 6 Apr 24 May 17 Jun. 16 Jul 12 Aug. 2 Sept 12 Oct 17 Nov. 20 Jan 30 Feb 23 

Llmlt 1995 1995 1995 1995 1995 1995 1995 1995 1995 1995 1995 1996 1996 
Analyte mglL mglL mg1L mg1L mglL mglL mglL mglL mg1L mg1L mglL mglL mg1L mglL 

Cadmlum 
Cr +3 
Cr +6 
Copper 
Lead 
Nlckel 
Silver 
TI n 
Zinc 
Cyanlde 
Sulfides 
Sulfates 
Floating Oil 
Mercury 
Phenol 
n o  

Notes. < - Less than the quant~tation limit. - - Not Analyzed 
lT0 - Total Toxic Organlcs ND - Not Detected at the method detection limit, 
Blochemlcal Oxygen Demand analyses were conducted on the effluent weekly. Results were conslstenly below 5 mglL 
mglL - Mllllgrams per Uer, or parts per m~lllon, ppm 



TABLE 4-2 
U S Navy Northern Dlvision 

RAC Contract - Dellvery Order #0009 
NETC Tank Farm 5 

Groundwater Treatment Faclllty 
Analytical Results 

Monthly Effluent Samples 

EFF EFF EFF EFF EFF EFF EFF EFF ' 

Mar. 12 Apr 01 Jun 12 Jul. 11 Aug. 8 Sept. 5 Oct 3 Nov 4 
1996 1996 1996 1996 1996 1996 1996 1996 

Analyte mglL mglL mglL mg/L mglL mglL mglL mg/L 

Notes < - Less than the quantitatlon l m t  - - Not Analyzed 
l T O  - Total TOXIC Organlcs ND - Not Detected at the method detection Im t ,  
Biochem~cal Oxygen Demand analyses were conducted on the effluent weekly. Results were conslstenly below 5 mglL 
mg/L - Milhgrams per Liter, or parts per milllon, ppm. 

a 
01 

Cadmium < 0 0050 < 0 0050 < 0 0050 < 0 0050 < 0 0050 < 0.0050 < 0.0050 < 0.0050 
Cr +3 - - - - - - - 
Cr +6 ~ 0 0 1 5  <0015 <0.015 ~ 0 0 1 5  ~ 0 0 1 5  <0.015 <0015 <0015 
Copper < 0010 <0010 0012 <0.010 0.012 005 <0010 <0010 
Lead <00020 <00020 <00020 <00020 <00020 0.0042 0013 ~ 0 0 0 2 0  
Nickel < 0040 0 062 < 0 040 < 0 040 < 0.040 < 0 040 < 0040 < 0 040 
Sllver c 0.010 < 0.010 < 0 010 .: 0.010 < 0.010 < 0.010 < 0.010 < 0 010 
Tin < O f 0  <010 <010 <025 <0.10 <025  <025 <025 
Zinc 0 035 0 045 0 039 < 0 020 0 056 < 0 020 0 025 < 0 020 
Cyanide <0.010 <0.010 <0010 <0010 <0010 <0010 <0010 <0010 
Sulfides e l 0  < 1 0  < I 0  < I 0  -- < I 0  < I 0  < I 0  
Sulfates 66 8.4 32 37 5 37 36 34 30 
Floating Oil ND ND N D - - - 
Mercury < 0.00020 < 0.00020 < 0 00020 < 0 00020 c 0 00020 < 0.00020 < 0 00020 c 0 00020 
Phenol <0010 <0010 0.014 0064 < 0010 <0.010 <0010 <0.010 
T O  N D ND N D ND 0018 N D N D 



contaminated soils in the ring drain has effectively removed the source of the 
contamination. Because the performance standards were being consistently met, the 
system was shutdown in December 1996. Analytical results of two rounds of quarterly 
sampling conducted subsequent to the system shutdown indicated no positive results 
exceeding clean-up criteria. 

5.0 SYSTEM OPERATION QUALITY ASSURANCE 1 QUALITY CONTROL 

The treatment system was designed to be primarily self-operating. The daily task 
requirements of the treatment system operator consisted of monitoring and maintenance 
procedures, typically taking three hours per day. These tasks are discussed below. 

The following Q N  QC procedures are outlined in the O/M Manual for the system 
operation; The system operator maintained a log of activities, including the daily, weekly 
and monthly activities. Inspection Forms were maintained including the Daily System 
Inspection Form which recorded the on-site analysis of metals from the influent, clarifier 
effluent, pressure filter effluent and the GAC effluent. Total daily flow was recorded as 
well as the average flow rate in gallons per minute (gpm). A record of chemical usage, 
including sodium hydroxide, sulfuric acid, flocculant and coagulant was included in the 
Inspection Form and pressure readings from the compressor, filter press, UV Oxidation 
system were taken. Flow measurements from the thirteen extraction wells were 
additionally recorded. Equipment logs were maintained and checked for the scheduling 
of periodic maintenance to the compressor, filter press, air filter and UV lamp. 

In addition to the QNQC procedures for the operation of the groundwater treatment 
facility, QNQC procedures were developed for sampling and routine monitoring. 
Groundwater sampling was conducted from seven monitoring wells selected by the 
contracting officer. Quarterly sampling was originally scheduled to commence three 
months after the system start-up, however, the sampling schedule was moved ahead three 
months ( at the request of the Contraction Officer) to provide data prior to the system 
start-up. The volume of water in the well was determined prior to sampling. Three well 
volumes of groundwater was removed from each well before a sample was obtained. 
Groundwater samples were collected with the bailer used to purge the well and 
transferred into appropriate sample containers provided by the laboratory. Samples were 
immediately labeled with the location, date, time, sample method, name of sampler, and 
sample identification. Samples were preserved as required by the approved methods. 
Bailers and other sampling equipment was subjected to the following decontamination 
procedures; the bailers were scrubbed with a brush in soapy water, rinsed with clean 
water and then sprayed with methanol and finally rinsed with deionized water. Treatment 
System samples were collected from sample ports located in the treatment building and 
dispensed directly into the sample containers provided by the laboratory. The following 
QC samples were prepared for the quarterly groundwater sampling and the treatment 



1. One trip blank 
2. One Matrix Spike Duplicate (MSD) 
3. One MSD blank 
4. One sampling equipment blank (for groundwater sampling only) 
5. Two duplicate samples 

6.0 TREATMENT FACILITY ACTIVITIES 

Construction of the Groundwater Treatment Facility at NETC was completed in 
December, 1994. The system began operation on February 28, 1995. Discharge to the 
City of Newport Wastewater Treatment Facility and sample collection began in April, 
1995, approximately one month after system operation started. Approximately 
6,208,500 gallons were treated in 1995 and approximately 5,157,700 gallons were 
treated in 1996. Average discharge flow rates ranged from 13 - 20 gpm (gallons per 
minute). Insufficient sludge was collected in the sludge thickener tank to ever warrant 
operation of the filter press. Effluent samples were analyzed for pH on a daily basis as 
required by a change order to the contract which was approved on January 18, 1995. 
These analyses were added, as well as weekly analysis for Biochemical Oxygen Demand 
(BOD), to satisfy the requirements of the City of Newport's sewer treatment plant. 
Results for these analyses consistently met the requirements established by the City of 
Newport Pretreatment Program. 

8 
Due to ongoing operations conducted by contractors, monitoring well MW-7, which had 
previously demonstrated trace levels of oil contamination, was destroyed. During one 
round of quarterly sampling, monitoring well MW-4 contained insufficient groundwater 
to sample. A shutdown occurred in May 1996 to remove iron fouling that was causing 
operational problems. 

The following Agencies and contractors participated in the Remedial Action of the NETC 
Tank Farm #5 Site; 

U.S. Navy 

Naval Facilities Engineering Command 
10 Industrial Highway 
Mail Stop #82 
Lester, PA 19 1 13-2090 
(215) 595-0567 
Mr. James Briggs, P.E.., Design Manager 
Mr. Francisco LaGreca, P.E., Engineer-In-Charge 

Naval Education and Training Center 
Building 1, Public works Department 
Newport, RI 02841 
(401) 841-3735 

Ms. Rachel Marino, Environmental Coordinator 



0 TRC-EC - Remedial Design 

5 Waterside Crossing 
Windsor, CT 06095 
(203) 289-863 1 
Mr. Robert Smith, P.E., Program Manager 
Mr. Carl Stopper, P.E., Project Manager 
Mr. James Peronto, P.E., Technical Manager 
Mr. Ronald Nault, P.E., Project Engineer 

Zenone. Inc. - Groundwater Treatment Facility Construction and Operation 
9 1 Providence Highway 
Westwood, MA 

Foster Wheeler Environmental Corp. - Operation and Maintenance 
One Oxford Valley Suite 200 
Langhorne, PA 19047 
(21 5) 702-4000 
Mr. Daniel Kopcow, P.E., Project Manager 

Rhode Island DEM 

29 1 Promenade Street 
Providence, RI 02908 
(401)277-2797 
Mr. Jeffrey Crawford, Mr. Paul Kulpa 
Ms. Cynthia Signore 

U. S. EPA 

Region I 
Federal Facilities Section 
90 Canal Street, 2nd Floor 
Boston, MA 02203 
(617) 573-5764 
Mr. Carol Deating, Remedial Project Manager 

7.0 FINAL INSPECTION 

A final inspection prior to the shutdown of the system was not conducted since a review 
of the analytical data was the primary factor to determine that the performance standards 

0 
were met. Two rounds of groundwater sampling have been conducted at the site since 
the December, 1996 shutdown. Analytical results of these samples indicated that all 
clean-up criteria has been met. 



8.0 CERTIFICATION THAT REMEDY IS OPERATIONAL AND 
FUNCTIONAL 

All work performed at the NETC Groundwater Treatment Facility was conducted within 
the design specifications. The system remained operational and functional throughout the 
period with the exception of a shutdown in May, 1996 during which iron removal was 
conducted because iron fouling was interfering with the system operation. Performance 
standards were achieved and can be documented via analytical results that are clearly 
below cleanup criteria and discharge limitations. 

9.0 OPERATION AND MAINTENANCE 

During the first six months of operation, a "Preliminary Operation and Maintenance 
Plan" was utilized for the operation of the system. Based on the experience gained during 
these first six months, the final Operation and Maintenance Manual was prepared in 
August, 1995. Daily, weekly, monthly, quarterly and annual tasks are outlined in the 
O M  Manual including on-site chemical analyses, data recording, physical inspection of 
the system, filter press operations, sampling schedules and procedures for laboratory 
analyses, flow data records, treatment chemicals maintenance and groundwater elevation 
measurements. Selections of the manual which were based on direct experience from the 
first six months of o~erations were underlined. A troubleshooting section was develo~ed 
for potential operating problems. 

10.0 SUMMARY OF PROJECT COSTS 

The following table summarizes the estimated project costs; 

TASK ACTUAL COST ORIGINAL COST 
ESTZM TE 

Design $280,000 
Construction $ 1,450,780 
Post Constuction Award Services $ 52,250 
0 & M (2 years) $ 406,150 



One Oxford Valley, Suite 200 1Facsixn5le 

Wc oifcr a I1111 rnlrgc of cnvironrncntal scrviccs to comple~llcnt our cal)abilities as a f& 
s e ~ v i c e  contractor. Tlrcsc serviccs includc: 

IRislc-Bued Managcmcnt Scrviccs Regulatory Cornpliancc aad Permilling - 
Remediatiou Scrviccs - ~ a t u m 1  1tcsourcC Management 
Rcmedinl Dcsign Air, Water nnd Wastcwatcr Engineering 
hsst?ssrnents and Itwestigations ~cologicaUGcoscicncc Seruics 
Operations and Maintcnmcc Economic, Social and Cultuml Scrvices 
Waste Management Occupational Ssicty and Health 

Our mivswtr is to co~zduct a global lwiness directed rownrd cleaning up curd protecling the 
environment w!dc facilitating ccoriontia growdi, and lo do so &t a safe, complia,~r, cost-effective 
tmnner. Of ~~aramorciil ihportonce ia rcs is providing Client Service Quality whkh trcrrr~lafes to 
rccponsivcncrs and best value 



TABLE 4-1 
NETC TANK FARM 5 

GROUNDWATER TREATMENT FACILITY 
ANALYTICAL RESULTS 

MONITORING WELL AND INFLUENT SAMPLES 

Cleanup MW-2A MW-3A MW-4 MW-1A MW-86-1 MW-86-2 MW-7 INF INF INF INF MW-1A MW-2A M A  MW-86-1 MW-86-2 INF 1 CP~RCINOGENIC Cnteria 1/23/95 1123195 1123195 1130/95 11301B5 1130195 1130195 3127195 4/24/95 5117185 6/16/95 7ff195 7M95 717195 7/7\95 7ff195 7/12/95 
uglL uglL uglL uglL ugR ug/L uglL ugL uglL uglL uglL ugR uglL ugtL uglL ug/L uglL ug1L 

Volalile Oraaniq 
Benz ne 5 < 1  <I c l  c l  c 1 < 1 5 < I  < I  ( 1  < 1  < 1  < 1  c l  < 1 e l  < 1  
Tebachloroeth ne 5 < I  < I  < l  c 1  < 1 c I c l  c 1  < 1  ( 1  2 < I  c 1  < 1  < 1 < 1  < l  
Trichloroethene 5 2 < I  3 < l  < 1 3 2 3 2 2 < I  -=l < 1 2 2 2 < I  
Vinyl Chlarid 2 < I  < 1  < I  < 1  < 1 < 1 3 < I  < l  < I  c l  < l  < 1  < I  < 1 < I  < 1  

- - 

Ars nic 
Beryllium 
Lead 

NON CARCINOGENIC 1 
Volatile 
1,l-Dichloroethane -- c l  <l < 1  < I  4 1 5 17 8 5 < I  < 1  < I  1 < I  < 1 c 1  e l  
cis-l,2-Dichloroethaene 70 1 ~1 < I  1 c I 1 5  7 3.5 2 2 5  2.5 < 1  1 < 1  < 1 1 2 
trans-I ,2-Dichloroelhene 100 1 < 1  < 1 1 < 1 1.5 7 3.5 2 2.5 2.5 < 1 1 < 1  <I 1 2 
1 ,l,l-Trichloro lhane 200 c l  < l  < 1 I c 1' 2 3 c l  c l  c l  < I  < l  1 < I  * 1 e l  < 1  

Inorsanlcs 
Cadm~um 5 c 4  c 4  <4  e 4  < 4 c 4  < 4  c 4  < 4  < 4  c 4  <4  c 4  < 4  < 4 < 4  c 4  
Chromium (tot) 100 33 36 147 9 3 1 100 100 <9  < 9  < 9  < 9  < 9  <9 < 9  <S < B  < 9  
Manganese 3850 1600 747 2580 903 2290 3280 5230 933 789 764 786 610 775 1950 762 847 907 
Thall~um 0 5  c 2  < 2  < 2  ~2 < 2  c 2  < 2  c 2  -=2 < 2  < 2  < 2  < 2  < 2  < 2 c 2  < 2  

Notes 
Results for cis-1,2-DCE and lrans-1.2-DCE were reported together as total 1,2-DCE during the 1995 calendar year. 
The resull for each Isomer was reported at one-half the lotal value on h i s  table. 
NA Nol Analyzed 



TABLE 4-1 
NETC TANK FARM 5 

GROUNDWATER TREATMENT FACILITY 
ANALYTICAL RESULTS 

MONITORING WELL AND INFLUENT SAMPLES 

horaanics 
Arsenic 50 c 4  < 4  < 4  c 4 < 4 NA < 4  e l 0  < 2  6 1 75 51 28 N A c 2  2 6  
Beryll~urn 1 < I  c 1  < 1 1 c 1 N A N A < 5 < 5 < 5  c 5 < 5 < 5  NA ( 5  ( 5  
Lead 15 < I  < I  8 18 50 N A 2 1 c10  7.1 55 86 14 N A 4 5  c 2  

N 

- 
NON CARCINOGENIC 

Cleanup INF INF MW-1A MW-2A MW.3A MW-4 INF INF INF MW-1A MW-ZA MW3A MW-86-2 MW-4 INF INF 
CARCINOGENIC Cnteria 8/2/95 911 2/95 10110195 10110195 101910195 1 Wl0195 11120195 3/12/96 6/42/96 7110196 711 1196 7110196 7110196 7110196 711 1/96 818198 
8 
Benzene 5 < 1  c l  < 1 c 1 < I  c 1 < 1 < 5  < 5 c 5  c 5 < 5  < 5 5 c 5  c 5  

Notes: 
Results for us-1.2-DCE and bans-1.2-DCE were reported together as total 1,2-DCE dunng the 1995 calendar year. 
The result for each isomerwas reported at one-hall the total value on lhis table. 
NA - Nol Analyzed 

u 
w 
u h l Q !  

Cadmium 5 c 4  c 4  < 4  < 4 ~4 N A < 4 c 5 c 5  < 5  9 c 5 c 5  N A < 5  c 5  
Chromium (tol) 100 < 9  c 9  < 9  < 9  < 9 N A < 9  e l 0  (10 < I 0  43 41 < 10 NA ~ 1 0  e l 0  
Manganes 3650 949 901 886 312 1280 NA 598 580 760 890 760 1600 1200 NA 810 900 
Thallium 0.5 c 2  < 2  < 2 c 2  c 2  NA < 2  c10 < I 0  < 2  c 2  c 2  < 2  NA < 2  < 2  



TABLE 4-1 
NETC TANK FARM 5 

GROUNDWATER TREATMENT FACILITY 
ANALYTICAL RESULTS 

MONITORING WELL AND INFLUENT SAMPLES 

Cleanup INF INF MW-1A MW-2A MW3A M W 4  MW-86-1 MW-86-2 INF MW-86-1 MW-86-2 MW-864 M W S  MW-2A MW-3A MW-4 
CARCINOGENIC Criler~a 9\95 10196 1 014/96 1014198 10/4/98 1014196 1014196 SOIN98 1 1/4/96 1211 8/96 1211 8D6 1 2/18/96 1 2 1  7/96 1 211 8J06 12/17/196 1211 71\96 - ~ 

uglL uglL uglL uglL uglL ugiL uglL ugR uglL ugR u@L uglL uglL uglL uglL ug\L uglL 
Volalrle Organka 
Benz ne 5 c 5  < 5  <5  < 5  < 5  < 5  < 5 < 5  c S  c 5 c 5 <5  5 < 5 < 5 < 5 
Telrachloroethene 5 < 5  c 5  c 5  < 5  < 5  < 5  < 5 < 5  ~5 c 5 < 5 < 5  < 5  < 5 < 5  < 5  
Trichlor eU1 ne 5 < 5  < 5  < 5  < 5  < 5  < 5  c 5  c 5  < 5  < 5 c 5 c 5 < 5  < 5 < 5 < 5 
Vinyl Chlor~d 2 c 5  ~5 < 5  < 5  < 5  c 5  < S  <5 < 5  < 10 < t o  < 10 < 10 < 10 < 10 < 10 

lhoraanlcs 
Ars nic 50 4.3 4.6 14 90 35 250 26 170 6.7 28 18 14 < 4 < 4 7 67 
Beryllium I Lead 

NON CARCINOGENIC 

Volatil Omanlcs 
1 .l-Dichloroethane - < 5  < 5  < 5  c 5  < 5  c 5  < 5 c 5  ' 5  < 5  c 5 < 5 < 5  < 5 < 5 < 5 
as-1.2-Dichloroethaene 70 c 5  < 5  < 5  < 5  < 5  < 5  < 5 < 5  ' 5  c 5 < 5 < 5  < 5  < 5 5 < 5 
trans-1,P-Dichloroethene 100 < 5  < 5  < 5  < 5  < 5  c 5  ~5 c 5  < 5  < 5 < 5 < 5  < 5  < 5 < 5 c 5  
1 . I .  l-Trichloro lhane 200 < 5  ~5 < 5  < 5  < 5  c 5  < 5  c 5  ~5 < 5 < 5 < S  < 5 c 5 < 5 c 5  

Cadmium 5 < 5  c 5  < 5  < 5  c 5  < 5  < 5  < 5  < 5  C. 10 < l o  < 10 < 10 c 10 < 10 < 10 
Chromium (lot) 100 < I 0  < 10 < 10 39 21 89 < I 0  51 < I 0  c 20 <20 <20 c20  c 20 + 20 < 20 
Manganes 3650 850 700 880 1100 920 2600 600 1800 540 250 350 200 10 < 10 90 160 
Thalllum 0.5 < 2  < 2  c 2  < 2  < 2  -=2 < 2 <2 < 2  < 5 e 5 < 5  c 5  < 5 < 5  < 5  

Motes- Resulls for cis-1,Z-DCE and trans-1,BDCE were reported together as total 1.2-DCE during the 1995 calendar year. 
The resull for each isomer was reported at one-half the tolal value on th~s table. 
NA - Not Analyzed 



Cleanup MW-8 EW-7 EW-13 
CARCINOGENIC Criteria 1211 8/96 1 Z19198 1211 9/96 

uglL uglL ugtL ugtL 
yolallle Oraa- 
Benzene 5 < 5  < 5 c 5 
Telrachloroelhene 5 < 5  < 5 < 5 
Trichloroelhene 5 < 5  < 5  < 5 
Vinyl Chlorid 2 c 1 0 -  < I 0  < 10 

TABLE 4- 1 
NETC TANK FARM 5 

GROUNDWATER TREATMENT FACILITY 
ANALYTICAL RESULTS 

MONITORING WELL AND INFLUENT SAMPLES 

I n o r a a h  
Arsenic 5 0  6 < 4 11 
Beryllium 1 < 10 < 10 < 10 
Lead 15 c 5 c 5 < 5 

NON CARCINOGENIC 

lnoroanics 
Cadmium 5 c ?O < 10 c 10 
Chromium (101) 100 < 20 < 20 < 20 
Manganese 3650 230 < I 0  1100 
Thalk'um 0.5 c 5 < 5 < 5 

Notes Results for cis-1,2-DCE and trans-1.2-DCE were reported together as total 1.2-OCE during the 1995 calendar year. 
The result for each isomer was reported at one-half the total value on lhis table. 
NA - Not Analyzed 



FOSTER WHEELER ENVIRONMENTAL CORPORATION 

June 24, 1996 
File #: 1284-001 1.96.0369 

Commanding Officer, Naval Facilities 
Northern Division 
Naval Facilities Engineering Command 
10 Industrial Highway, Mail Stop #82 
Lester, PA 19 1 13 
ATTN: Paul Briegel (Code 402A) 

Subject: US NAVY CONTRACT NO. N62472-94-D-0398 
NAVAL EDUCATION AND TRAINING CENTER (NETC) 
NEWPORT, RHODE ISLAND 
DELIVERY ORDER #0011- DRAFT SITE HEALTH AND SAFETY PLAN 
RESPONSE TO COMMENTS 

Dear Mr. Briegel: 

We have reviewed the Navy comments, provided by NEHC, regarding the draft Site Health and Safety 
Plan (SHSP) for the subject project. Their comments and our responses are presented below. 

Specific Comments; 

Page 1, Section 1 .O, "Introduction": 

1. COMMENT: 
(a) The second and third sentence of Section 1.1, "Purpose," state, "This SHSP takes into 

account the specific hazards inherent to the NETC-Newport and presents procedures to be followed by 
Foster Wheeler Environment Corporation, its subcontractors, and all other on-site personnel ..." 

(b) The third bullet of Section 1.3, "Application," states, "This Addendum applies to all 
personnel in the above tasks who wish to gain access to active work areas, including but not limited to: 
Foster Wheeler Environmental employees and subcontractors." 
Recommendation: We recommend that each subcontractor, as a minimum, provide their own "task- 
specific" hazard analysis. 

RESPONSE: FWENC provides subcontractors with a copy of the SHSP to review and offer 
comments. Their insight is welcome and comments, if applicable, are included in the final SHSP. 

Page 10, Section 4.3.2, "Noise": 

2. COMMENT: The second sentence states, "Suspected high noise areas will be evaluated by the 
CTES to determine if wearing of protective devices is warranted." Information stating how sound 
pressure levels will be quantified is not provided. 
Recommendation: Provide information stating how sound pressure levels will be determined. 
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RESPONSE: All FWENC employees receive an audiogram as part of their medical 
examination. Protective devices will be worn when working around any noise generating 
equipment. See section 4.3.2 for revision. 

Page 13, Table 7-1, "Frequency and Location of Air Monitoring": 

3. COMMENT: A requirement for pre-entry, perimeter, or dust monitoring is not provided. 
Recommendation: Include these monitoring requirements or provide a rationale for not doing so in 
the final SHSP. 

RESPONSE: See section 4.1 in the final SHSP. 

Page 18, Section 8.2.2, "Heavy Equipment Decontamination": 

4. COMMENT: Information stating what PPE personnel will use when performing heavy 
equipment decontamination is not provided. Additionally, a site-specific task hazard analysis for 
decontaminating heavy equipment is not provided. 
Recommendation: Provide a task hazard analysis that provides site-specific guidance for those 
personnel performing equipment decontamination operations. 

RESPONSE: Information relative to equipment decontamination was provided in the original 
SHSP submittal as part of the Activity Hazard Analysis - "Equipment Decontamination". 

Page 24, Table 12- 1, "Emergency Telephone Numbers": 

5. COMMENT: The telephone number provided for the Newport Hospital is not "in-service" and 
a local poison control center is not listed. 
Recommendation: Provide all appropriate emergency telephone numbers and verify them prior to 
starting site work. 

RESPONSE: Phone numbers were corrected and verified in the final SHSP. 

Page 25, Figure 12- 1, "Hospital Location Map": 

6. COMMENT: The Navy medical facility's location is not shown on the map. 
Recommendation: Include directions to the Navy medical facility in the final SHSP. 

RESPONSE: All medical emergency cases will be transported to Newport Hospital. 

Page 30, Section 13.6, "First Aid and CPR": 

7. COMMENTS: The first sentence states, "The CTES will identify those individuals requiring 
first-aid and CPR training in order to ensure that emergency medical treatment is available during field 
activities." 
Recommendation: We recommend that a minimum of two personnel, trained and certified in adult 
first-aid/CPR and bloodborne pathogens be on-site during periods of operations. 
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RESPONSE: Due to the nature of this activity (intermittent staffing for pilot operation) and 
the proximity of other FWENC and non-FWENC personnel, one person will be trained in first 
aid/CPR. 

Page 30, Section 14.3, "On-Site Log": 

8. COMMENTS: The sentence states, "A log of personnel on-site each day will kept by the 
CTES." 
Recommendation: Clearly state that all on-site workers will log-in to and log-out from the EZICRZ 
daily. 

RESPONSE: Recommendation included in the final SHSP. 

Appendix C, Activity Hazard Analysis, for "Subsurface Soil Sampling During Pilot Operations": 

9. COMMENTS: In the third column, under "Protective MeasuresIControls," Item No. 1 states 
that air monitoring will be performed with a PID. Earlier in the document monitoring by a FID was 
specified. 
Recommendation: Clearly and consistently state what instrumentation will be utilized at this site in 
the final SHSP. 

RESPONSE: The FID will be utilized for this project. The SHSP was revised to reflect this 
change. 

If you have any questions regarding the above, please do not hesitate to call me at 21 5-702-4016. 

Very truly yours, 

Program Manager 

cc: A. Aziz, FWENC 
J. Biswu~m, FWENC 
G. Coppi, FWENC 
D. McCarron, Boston 
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SITE HEALTH AND SAFETY PLAN 

Site: NAVAL EDUCATION AND TRAINING CENTER 

Location: NEWPORT, RHODE ISLAND 

Prepared By: FOSTER WHEELER ENVIRONMENTAL CORPORATION 

Date Prepared: June 4,1996 

Revision: 0 

Project Description: BENCH AND PILOT-SCALE BIOREMEDIATION OF Tank Farm No. 5 

Delivery Order #: 11, Modification 4 

Waste types: Solids, Liquids 

Constituents Polynuclear Aromatic Hydrocarbons (PAHs), Total Petroleum 
Hydrocarbons (TPH) 

Characteristics: Semi-Volatile 

Status: Abandoned Military Installation 

Overall Hazard: Low 

FOSTER WHEELER ENVIRONMENTAL CORPORATION (FOSTER WHEELER ENVIRONMENTAL), 
FOSTER WHEELER ENVIRONMENTAL SUBCONTRACTORS, AND FOSTER WHEELER 
ENVIRONMENTAL'S CLIENT DO NOT GUARANTEE THE HEALTH OR SAFETY OF ANY PERSON 
ENTERING THIS SITE. DUE TO THE NATURE OF THIS SITE AND THE ACTIVITY OCCURRING 
THEREON, IT IS NOT POSSIBLE TO DISCOVER, EVALUATE, AND PROVIDE PROTECTION FOR ALL 
POSSIBLE HAZARDS WHICH MAY BE ENCOUNTERED. STRICT ADHERENCE TO THE HEALTH AND 
SAFETY GUIDELINES SET FORTH HEREIN WILL REDUCE, BUT NOT ELIMINATE, THE POTENTIAL 
FOR INJURY AT THIS SITE. THE HEALTH AND SAFETY GUIDELINES IN THIS PLAN WERE 
PREPARED SPECIFICALLY FOR THIS SITE AND SHOULD NOT BE USED ON ANY OTHER SITE 
WITHOUT PRIOR RESEARCH AND EVALUATION BY TRAINED HEALTH AND SAFETY SPECIALISTS. 
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1.0 INTRODUCTION 

1.1 Purpose 

This Site Health and Safety Plan (SHSP) addresses the health and safety practices that will be employed by 
all site workers participatmg in activities at Tank 50 located in Tank Farm No. 5 (the Site) at the Naval 
Education and Training Center in Newport, Rhode Island (NETC-Newport). The SHSP takes into account 
the specific hazards inherent to the NETC-Newport site and presents procedures to be followed by Foster 
Wheeler Environmental Corporation (Foster Wheeler Environmental), its subcontractors, and all other on- 
site personnel in order to avoid and, if necessary, protect agmst health andlor safety hazards. Actiwties 
performed under this SHSP will comply with applicable parts of USACOE Manual EM 385-1-1, OSHA 
Regulations 29 CFR Parts 1910 and 1926, and the Foster Wheeler Environmental Health and Safety 
Program Manual. Many programs from the manual are referenced in this SHSP but are not included. A 
copy of the manual will be maintained at the Site. Modifications to the SHSP may be made with the 
approval of the project health and safety manager (PHSM) using the Field Change Request Form found in 
Appendix A. 

1.2 Scope 

This SHSP has been developed to address health and safety concerns during the Pilot-Scale Bioremediation 
at Tank 50 (Figure 1-1). This section of the SHSP provides a summary of the activities performed as part 
of and associated with remedial activities. The actwities are further detailed in the Tank 50, Tank Farm 
No. 5 Remedial Actions Work Plan (Work Plan). A copy of the Work Plan will be maintained on-site at 
the water treatment plant located at Tank Farm No. 5. 

The SHSP addresses the following activities: 

Site Mobilization and Preparation 
Utility Trench Excavation 
Utility Trench Connections 
Soil Borings 
P~lot Scale Operation 
Demobilization/Site Restoration 

1.2.1 Site Mobilization and Pre~aration 

Equipment wdl be brought to the Site to support the followmg actiwt~es. Mlnirnal site preparation 
activities are expected prior to performing these activities. 

1.2.2 Utilitv Trench Excavation and Utilitv Line Connections 

A 2 feet deep trench will be excavated to connect from the existing power pole on-site to the 480 VAC 
electrical wiring required for Tank 50 pilot testing. Soils excavated as a result of trenching will be 
screened for volatile organic compounds (VOCs) and momtored for visual contamination. Soil will be 
managed per procedures given in the Work Plan. 
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1.2.3 Soil Borinas 

One boring well for bioventing and two additional monitoring wells are expected to be drilled. The boring 
area and the Breathmg Zone (BZ) of the workers will be screened for VOCs and monitored for visual 
contarmnation. Soils excavated as a result of boring activities will be screened for VOCs and monitored for 
visual contamination. Soil will be managed per procedures contained in the Work Plan. 

1.2.4 Pilot Scale Operation 

A compressor and a blower will be installed for continuous bioventing and biosparging for 23 weeks during 
pilot scale testing. Subsurface soil samples will be collected and analyzed at an off-site laboratory. 
Subsurface soil samples will also be collected for bench scale bioremediation studies to be conducted at an 
off-site laboratory (by a sub-contractor). 

1.2.5 Demobilizatiodsite Restoration 

Following the completion of site activities, all equipment will be decontaminated on-site. 

1.3 Application 

The SHSP applies to all personnel who wish to gain access to the Site, including but not limited to: 

Client representatives 
Federal, state or local representatives 
Foster Wheeler Environmental employees and subcontractors 

1.4 Summary of Major Risks 

Electrical shock 
Fuel oil vapor exposure to total petroleum hydrocarbons (TPH) 
Explosionfire 
Physical injury 

2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES 

This section specifies the Foster Wheeler Environmental Project Organization. 

2.1 Delivery Order Manager (DOM) 

The Delivery Order ManagerlEngineer is Mr. David Mccarron. HIS duties and responsibilities include: 

Ensures implementation of this program through coordination with the responsible Project Health and 
Safety Manager (PHSM); 
Conducts periodic inspections; 
Participates in major incident investigations; 
Ensures the SHSP has all of the required approvals before any site work is conducted; 



a Ensures that the PHSM or cross trained engmeerlscientist (CTES) is informed of project changes 
which require molfications of the SHSP; and 
Has overall project responsibility for Project Health and Safety. - 

2.2 Project Health and Safety Manager (PHSM) 

The PHSM is an individual certified by the American Board of Industrial Hygiene as a Certified Industrial 
Hygienist (CIH) and by the Board of Certified Safety Profess~onals as a Certified Safety Professional 
(CSP) with experience in hazardous waste site remediation actimties. The PHSM is Mr. Grey Coppi, CIH, 
CSP. His duties and responsibilities include: 

Promdes for the development and approval of the SHSP; 
Serves as the pnrnary contact to review health and safety matters that may arise; 
Approves revised or new safety protocols for field operations; 
Approves individuals who are assigned HSO responsibilities; 
Approves HSOs to hlfill other project roles; 
Coordinates revisions of this SHSP with field personnel; 
Coordinates upgrading or downgrading of personal protective equipment with the CTES; 
Assists m the investigation of major accidents; and 
Conducts periodic audits of the site to determine compliance with the SHSP. 

2.3 Cross Trained EngineerIScientist (CTES) 

One CTES will monitor compliance with the SHSP. The CTES will have specialized training on 
hazardous waste site operations. The CTES is Mr. Marc Dippre. His duties and responsibilities include: 

Assists in ensuring that proper PPE is utilized by field teams; 
Calibrates and utilizes monitoring instruments; 
Reports to the PHSM to provide information on field activities; 
Maintains health and safety log books; and 
Establish contact with Navy On-scene Commander and Local Emergency Planning Committee. 

2.4 Site Personnel 

Report any unsafe or potentially hazardous conditions to the CTES; 
Maintain knowledge of the information, mstrucbons and emergency response actions contamed in the 
SHSP, 
Comply with rules, regulations and procedures as set forth in this SHSP and any revisions; 
Prevent adrmttance to work sites by unauthorized personnel; and 
Inspect all tools and equipment, including PPE, daily prior to use. 



3.0 SITE HISTORY AND PROJECT DESCRIPTION 

3.1 Location 

NETC-Newport is located in the Towns of Newport, Middletown, and Portsmouth, Rhode Island, 
approximately 25 miles southeast of Providence. Tank Farm No. 5 is situated the north-central portion of 
NETC-Newport, Middletown, RI. Tank 50 is the northenunost tank in Tank Farm No. 5 (Figure 1-1). 
Tank Farm No. 5 is bordered by the Defense Highway to the northhorthwest; a cemetery to the southwest; 
woodlands and residential property to the southeast; and Greene's Lane to the northhortheast. Gomes 
Brook transects the northern portion of the tank farm. The brook flows westerly, to Narragansett Bay, and 
provides surface drainage for the northern portion of the facility. 

3.2 Background and Site Description 

In 1941, the U.S. Navy began construction of five tank farms to store fuel oils and other petroleum 
products to resupply warships. The USTs at Tank Farm No. 5 were constructed between 1942 and 1943, 
and used for fuel storage from World War I1 to 1974. By 1974, the farm was abandoned except for Tanks 
53 and 56. As a result of amendments to underground petroleum storage facility regulations enacted by the 
state of Rhode Island in 1992, all the tanks which previously stored virgln oils became subject to the 
closure requirements. ~ank.50 closure activities began on August 15, 1994 and were completed in 1995. 

Tank Farm No. 5 occupies approximately 85 acres and is the site of 11 USTs, numbered from 49 through 
59 (Figure 3-1). Access to Tank Farm No. 5 is unrestricted and is gained via the Defense Highway. A 
paved road leads into the farm, passing between the tanks in a loop. With the exception from Tank 53, 
there is no secured perimeter fence on the farm.. Tank 50 has a capacity of 2.52 million gallons and was 
used to store virgin heavy fuel oil. The outside d~ameter of the tank is 119 feet, and at the side measures 
36 feet from the bottom to the top of the roof. 

Structures at Tank Farm No. 5 include a Fire Fighting Training Area, a water treatment facility used to 
treat groundwater at Tank 53, a temporary water treatment plant used to treat water pumped from USTs 
prior to cleaning, and an oil-water separatorlsand filter system that was used to separate tank bottom 
sediments and water collected from sumps in the floor of each tank. Underground utilities reportedly 
consist of water, electricity, and telephone service. The exact location of the utility services could not be 
confirmed during the site investigation conducted by Halliburton NUS. Ground elevations at Tank Farm 
No. 5 range between 58 feet and 93 feet above mean low water (mlw). Topography generally slopes to the 
west and north from a high point near Tank No. 54 toward low areas at the perimeter of the farm. 
Vegetation , consisting of grass, dense brush, trees, and woodlands is found between the tanks and on the 
farm perimeter. Vegetation will be cleared as necessary at the time of pilot-scale bioremediation. 

3.3 Site Characterization Data 

Based on historical informat~on provided by the Navy, it is known that Tank Farm No. 5 was used to store 
virgin heavy fuel 011. Data contained in site investigations at the Site indlcate the presence of contamination 
in the soils and groundwater surrounding the tanks Based on July 1995 report by HNUS, TPH was the 
primary contaminant of concern. The highest concentration of TPH detected was 65,000 mdligrams per 
kilogram (mgkg). The Rhode Island Department of Environmental Management clean up level for TPH is 
300 mgkg. 



Figure 3-1 Tank Farm No. 5 Layout (See pocket at back of report.) 



Semi-volatile organic compounds (SVOCs) and some metals were also detected in the subsurface soil and 
groundwater samples. Soil sampling results included: naphthalene (up to 0.4 pprn), 2-methylnaphthalene 
(up to 1.3 pprn), dibenzofuran (up to 0.4 pprn), flourene (up to 1.3 pprn), phenanthrene (up to 3.8 pprn), 
anthracene (up to 0.6 pprn), flouranthene (up to 0.3 pprn), pyrene (up to 1.5 pprn), benzo(a)anthracene (up 
to 0.3 pprn), chrysene (up to 1.1 pprn), and benzo(a)pyrene (up to 0.3 pprn). All of the detected SVOCs 
with the exception of dibenzofuran are polynuclear aromatic hydrocarbons (PAHs). PAHs are typically 
derived from coal tar and the incomplete burning of fossil fuels. Dibenzofuran is also derived from coal 
tar, but is a heterocyclic compound. Low levels of arsenic (up to 15 pprn), cadmium (up to 2 ppm) 
chromium (up to 7 pprn), and lead (up to 5 ppm) were also detected in the subsurface soil samples. All 
groundwater results were detected at less than 0.1 ppm. 

The results of site soil and groundwater samples collected during site investigations were evaluated during 
previous reports with respect to one or more of the following regulatory standards: 

Rhode Island Department of Health Lead Poisoning Prevention Standard (150 mgkg) (RIDOH, 1992). 
U.S. EPA "Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action 
Facilities" (400 ppm) (EPA, 1994a). 
U.S. EPA "Drinking Water Regulations and Health Advisories" (Safe Drinking Water Act (SDWA) 
Maxlmum Contaminant Levels (MCLs)) (EPA, 1994b). 
RIDEM "Rules and Regulations for Groundwater Quality" (Groundwater Quality Standards and 
Preventative Action Limits) (RIDEM, 1993b). 
"Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and Disposal Facilities 
(RCRA Groundwater Protection Standard) (EPA, 199 1). 

Ana ly td  results of samples collected and analyzed showed no positive detections for VOCs in soil and 
groundwater samples collected in the vicinity of Tank 50. Positive detections for SVOCs and inorganic 
analytes in these soil and groundwater samples did not exceed any of the State of Rhode Island or federal 
standards. 

4.0 POTENTIAL HAZARDS OF THE SITE 

This section presents an assessment of the chemical, biological and physical hazards that may be 
encountered during the tasks specified in Section 1 .O. Additional information can be found in Appendix C- 
Actrvity Hazard Analysis. 

4.1 Chemical Hazards 

The most likely chemicals to be encountered during this work are petroleum hydrocarbons (TPH) and 
polyaromatic hydrocarbons (PAH). Table 4-1 contains a data summary of the chemical compounds of 
concern for this project. 

Potential routes of entry include inhalation of contaminated dust particles, inhalation of VOCs and SVOCs, 
dermal absorption, skin contamination, or accidental ingestion of the contaminant. Inhalation of 
contammated dust particles could occur during adverse weather conditions @ugh winds) or during 
operat~ons which may generate airborne dust, such as soil boring and drilling. Considering the contaminant 
levels, contaminant exposure through dust inhalation is very unlikely. As a prudent practice, all reasonable 
means should be employed to keep visible dust emissions minimal. 



Table 4-1 

Chemical Data for Chemicals of Concern 

1 I ACGIH I OSHA I R O U ~ ~ S Q ~  
Compounds CAS # TLV PEL Exposure 

TPH varies None None inhalation, 

1 dermal 

PAHs 65996-93-2 0.2 mg/m3 0.1 mg/m3 inhalation, 
(Coal Tar ingestion, 
Pitch dermal 
Volatiles) I 

Note: mg/m3 = rnill~grams per cubic meter of air 

Symptoms of Target 
Exposwe Organs 

headache, dizziness, eyes, lungs 
eye irritation, imtate 
respiratory system 
carcinogen, skin, 
dermatitis, bronchitis respirato~y 

system, 
bladder, 
kidneys 



Inhalation of VOCs or SVOCs during this remedial activity is possible. However, since the contaminants 
represent weathered constituents of petroleum and oil-combustion by-products and exhibit low volatility, 
the likelihood is considered low. 

In order to prevent dermal contact and inhalation of contaminants, personal protective equipment (PPE) 
will be worn as specified in Section 6.0. 

4.2 Biological Hazards 

During the course of the project, there is a potential for workers to come into contact with biological 
hazards such as animals, insects and plants. 

4.2.1 Animals 

During site operations, animals such as dogs, cats, raccoons, skunks, mice and snakes may be encountered. 
Workers shall use discretion and avoid all contact with animals. If these animals present a problem, efforts 
will be made to remove these animals fiom the site by contacting a licensed pest control technician. 

4.2.2 Insects 

Insects, such as mosquitoes, ticks, bees and wasps may be present during certain times of the year. 
Workers will be encouraged to wear repellents (DEET for Ticks) when working in areas where insects are 
expected to be present. If insects are prevalent, efforts will be made to remove them from the site by 
contacting a licensed pest control technician. 

4.2.3 Lvme Disease 

Since the site is located in the northeast, the potential for coming into contact with deer ticks exists. Lyme 
disease is caused by an infection fiom a deer tick which IS about the size of the head of a pin. During the 
painless tick bite, a microorganism (spirochete) may be transmitted mto the bloodstream which may lead to 
Lyme disease. The effects of the disease vary from person to person, which often makes it difficult to 
diagnose. Typically, the incubation period ranges fiom two days to two weeks. In most cases, the infected 
area will be resemble a red bulls' eye with concentric rings. Within the same period, flu-like symptoms may 
develop. If left untreated, the red ringed area will eventually fade and Lyme disease may further develop 
into an arthritis-like condition. 

Control measures to prevent Lyme Disease include the following: 

Self7Buddy check of neck, hairline, groin and body after working in areas that may contain deer ticks. 
Wear light colored tyvek or clothing. 
If a tick is found, remove it by pulling gently at the head with tweezers 

Report any of the above symptoms and all tick bites to the CTES for evaluation. Employees bitten by deer 
ticks during the course of employment will be given a medical examination. 

4.2.4 Plants 

Plants such as poison ivy and poison oak may be prevalent at the site during certain times of the year. 
Workers will be trained to recognize these plants and to minimize contact with them. PPE may be worn by 



employees in order to reduce the potential for exposure. Pre-exposure topical lotions may be applied 
prophylactically. 

4.3 Physical Hazards 

Most safety hazards are discussed in the Activity Hazard Analysis (AHA) found in Appendix C for the 
various phases of the project. In addition to the AHAs, general work rules and other safety procedures are 
described in Section 10 of this SHSP. 

4.3.1 Heat Stress 

Heat stress is a potential hazard, which is greatly exacerbated with the use of PPE in hot environments 
Most of the project is carried out during summer. A heat stress prevention program will be implemented 
when ambient temperatures exceed 70" F for personnel wearing impermeable clothing and for other 
personnel when the WBGT index exceeds the ACGM TLVs. The following are the main elements of the 
Foster Wheeler Environmental Corporate Health and Safety Program Manual (HS 4-6). 

Selection of PPE to reduce the risk of heat related illness 
Hydration 
Cool rest areas 
Engineering Controls (i.e. air conditioned cabs, drenching) 
Administrative Controls (work schedules, acclimatization, workhest regimens) 
PPE (i.e. ice vests, vortex tubes) 
Monitoring (body core temperature, pulse rate) 
Identification of heat related illnesses (heat cramps, heat exhaustion, and heat stroke) 
Employee training 

4.3.2 Noise 

Noise is a potential hazard associated with the operation of heavy equipment, power tools, pumps and 
generators. Suspected high noise operations will be evaluated by the CTES to determine if the wearing of 
protective devices are warranted. Preemployment and annual audiograms are provided as part of the 
medical surveillance examination. 

5.0 ACTIVITY HAZARD ANALYSIS 

The AHA is a systematic way of identifymg the potential health and safety hazards associated with major 
phases of work on the project and the methods to avoid, control and mitigate those hazards. The AHAs 
follow the guidance of the Foster Wheeler Environmental Corporate Program Manual HS 3-5. AHAs will 
be developed by the CTES and the Project Superintendent for activities not anticipated prior to start-up. 
The AHAS will be used to train workers in proper safety procedures during phase preparatory meetings. 

AHAs addressing specific work package requ~rements shall be developed when necessary. Additional 
AHAs shall be developed and implemented for new tasks, addttional work packages, or modified for 
existing tasks. The Navy will be copied upon AHA development. 

AHAs are included in Appendix C of this SHSP. AHAs have been developed for the following phases of 
work: 



Site Mobilization and Preparation 
Utility Trench Excavation 
Utility Trench and Power Pole Connections 
Soil Borings 
Pilot Scale Operation 
Demobilization/Site Restoration 

6.0 PERSONAL PROTECTIVE EQUIPMENT 

The personal protective equipment (PPE) detailed below represents the hazard analysis and PPE selectioti 
required by 29 CFR 1910.132. For the purposes of PPE selection, the PHSM and CTES are considered 
competent persons. The signatures on the front of the SHSP constitutes certification of the hazard 
assessment. For activities not detailed below, the CTES will conduct the hazard assessment and select the 
PPE using the form provided in Appendix D and shall certify the assessment by signing the form. PPE 
selection will be made in consultation with the PHSM. The task-specific level of PPE required for each 
task is described in Appendix C. The following is a list of PPE required for each level of work. 

Level D PPE includes the following: 
Work clothes (shirts and pants) 
Work gloves (as needed) 
Steel-toed boots 
Hard hat 
Hearing protection (as needed) 
Eye protection 

Level D Modified PPE includes the following: 
Site dedicated coveralls or Tyvek 
Gloves (inner surgical type and outer nitrile gloves) 
Rubber steel-toed boots or booties 
Hard hat 
Hearing protection (as needed) 
Eye protection (safety glasses and face shield; face shield required during pressure washing activities) 

Level C PPE includes the following: 
Tyvek 
Gloves (inner surgical type and outer nitrile gloves) 
Hard hat 
Rubber steel-toed boots or booties 
Hearing protection (as needed) 
Full face air-purifjmg respirator with combination organic vapor and high efficiency particulate air 
cartridge 

7.0 AIR AND NOISE MONITORING 

The following sections contain information describing the types, frequency and location of real time, 
integrated, and other air monitoring. 



7.1 Real-Time Air Monitoring 

This section addresses the real time air mohitoring that will be conducted including instrumentation 
selection, air monitoring frequency and sampling location. 

7.1.1 WorkArea 

Table 7.1 presents a breakdown of each main activity and provides the instrumentation, frequency and 
location of the real time air monitoring requirements for the site. Table 7.2 lists the Real Time Air 
Monitoring Action Levels to be used in all work areas. 

The majority of the air monitoring will be conducted during trench excavation and boring to detect the TPH 
in the emanating vapors. 

The following instruments will be used for work area monitoring: 

Flame-Ionization Detector, (FID) 
Combustible Gas Indicator (CGI) with Oxygen (02). 



Table 7-1 
Frequency and Location of Air Monitoring 

I Air Monitoring 1 I 
Activity Instrument Frequency aqd Location , , 

Utility Trenching FID Every 30 to 60 minutes in the BZ 
Boring FID, CGI During boring operation, in driller's BZ 
Pilot Scale Operabon FID During opening of wells/extraction blower 

discharge 



Air Monitorin Xnstrument 
1-7 

Table 7-2 
Real Time Air Monitoring Action Levels 

Monitoring Location 
Breathing Zone (BZ) 

At the bore and boring 
equipment during 
boring operations 

1% LEL <conc.<lO% 
LEL 

,Action Lwei 
-30.0 ppm above 

background . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
>50 ppm 
>250 ppm 

....rrrrrrrrr 

.Site, Action 
No respiratory protection 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Level C 
Level B or stop work, 
evacuate area, continue to 
ventilate. notifv CTES 
Use caution during 
procedures 

A 

Cone.> 10% LEL j Stop work, evacuate work 
/ area, continue to ventilate 
\ area prior to continuing 
i work, notify CTES 

Increasing potential for 
combustible atmosphere 

Potential for combustible 
atmosphere 



7.2 Integrated Air Monitoring 

The necessity to assess field personnel exposures to airborne contaminants through integrated air 
monitoring shall be evaluated by the PHSM upon mobilization and discussion with the CTES. Generally, 
those employees with the greatest risk of exposure will be monitored. Other areas or personnel may be 
monitored if the CTES suspects potential exposures above the capabilities of the PPE being worn. 

7.3 Data Quality Assurance 

7.3.1 Calibration 

Instrument calibration shall be documented and included in a dedicated safety and health log book or on 
separate calibration pages. All instruments shall be calibrated before and after each shift. Calibration 
checks may be used during the day to confirm instrument accuracy. Duplicate readings may be taken to 
confirm individual instrument response. 

7.3.2 Operations 

All instruments shall be operated in accordance with the manufacturer's specifications. Manufacturers' 
literature, including an operations manual for each piece of monitoring equipment will be maintained on- 
site by the CTES for reference. 

The CTES will interpret all monitoring data based on Table 7-2 and his professional judgment. The CTES 
shall review the data with the PHSM to evaluate the potential for worker exposure, upgrades/downgrades 
in level of protection (LOP), comparison to direct reading instrumentation and changes in the integrated 
monitoring strategy. The CTES will immediately report all integrated sampling results above the PEL/TLV 
(one half of PEL/TLV where no respirators are worn) to the PHSM. Periodically, personnel exposure 
results will be tabulated and posted at the site. Monitoring and sampling data, along with all sample 
documentation will be periodically reviewed by the PHSM. 

7.3.4. Laboratorv 

Chemical analysis of samples collected for assessment of employee exposures shall be performed only by 
an analytical laboratory accredited by the American Industrial Hygiene Association. The laboratory 
analysis will include field blanks, as required by the individual method or laboratory. Duplicate samples or 
splits with other laboratones may be used during the project. The laboratory shall also be successful 
participants in the PAT program for the category of material for which they are analyzmg project samples. 

7.4 Other Monitoring 

Heat stress monitonng procedures can be found in the Corporate Health and Safety Program Manual, 
Section 4-6 and may be implemented when necessary. 



8.0 ZONES, PROTECTION AND COMMUNICATION 

8.1 Site Control 

Site zones are intended to control the potential spread of contammation throughout the site and to assu;; 
that only authorized individuals are permitted into potentially hazardous areas. A three-zone approach will 
be utilized. It shall include an Exclusion zone (EZ), Contamination Reduction Zone (CRZ) and a Support 
Zone (SZ). Specific zones shall be established on the work site when operations begin. 

This project is a remediatiin project, and any person working in an area where the potential for exposure to 
site contaminants exists, will only be allowed access after provldlng the CTES wth proper training and 
medlcal documentation. Foster Wheeler Environmental anticipates establishing multiple zones 
simultaneously at each active work area. Decontamination procedures shall be set up at each active work 
area to &ze or elirmnate, to the extent possible, crosscontamination. 

Support Zone - The SZ is an uncontaminated area (water treatment facility, equipment staging area 
during operation) that will be the field support area for most operations. The SZ provides for field team 
communications and staging for emergency response. Appropriate sanitary facilities and safety equipment 
will be located in this zone. Potentially contaminated personnelhaterials are not allowed in this zone. The 
only exception will be appropriately packagedldecontaminated and labeled samples. 

Contamination Reduction Zone - The CRZ is established between the EZ and the SZ. The CRZ contains 
the contamination reduction corridor and provides for an area for decontamination of personnel and 
portable hand-held equipment, tools and heavy equipment. A personnel decontamination area will be 
prepared at each exclusion zone. The CRZ will be used for Exclusion Zone entry and egress in addition to 
access for heavy equipment and emergency support services. 

Exclusion Zone - All activities which may involve exposure to site contaminants, hazardous materials 
andlor conditions should be considered an exclusion zone (EZ). This zone will be clearly delineated by 
cones, tapes or other means. The CTES may establish more than one EZ where different levels of 
protection may be employed or different hazards exist. The size of the EZ shall be determined by the site 
CTES allowing adequate space for the activity to be completed, field members and emergency equipment 
Foster Wheeler Environmental will utilize a daily exclusion zone log. 

8.2 Contamination Control 

One of the most important aspects of decontamination is the prevention of contamination. Good 
contamination prevention should rninirmze worker exposure and help ensure valid sample results by 
precluding cross-contamination. Procedures for contamination avoidance include: 

Personnel 
Do not walk through areas of obvious or known contamination 
Do not handle or touch contaminated materials directly 
Make sure all personal protective equipment has no cut or tears prior to donning 
Particular care should be taken to protect any skin injuries 
Stay upwind of airborne contaminants 
Do not carry cigarettes, gum, etc , into contaminated areas 



Sampl~ng, Mon~tonng 
When required by the CTES, cover instruments with clear plastic, leaving openings for sampling ports 
Bag sample containers prior to emplacement of sample material 

Heavy Equ~pment 
Limit the amount of contamination that comes in contact with heavy equipment 
If contaminated tools are to be placed on noncontaminated equipment for transport to the 
decontamination pad, use plastic to keep the equipment clean 
Keep excavated sods contained and out of the way of workers 

8 2.1 Personnel Decontamination Station 

Personnel exiting the Exclusion zone shall be decontaminated. Discarded protective clothing will be 
disposed in labeled 55-gallon drums and transferred to Tank Farm No. 4. Decontamination waste will be 
managed along with Tank Farm No. 4 waste until proper disposal off-site. Specific decontamination 
procedures will be utilized as appropriate, depending on the level of operation performed by the individuai: 
Safety briefings shall explain these decontamination procedures for personnel and portable equipment for 
the various protection levels indicated in Section 6.0. Detailed waste disposal procedures are available in 
the Work Plan. 

The following protocol shall be used for the decontamination stations according to the level of protection: 

Level D 
1. Equipment drop 
2. Hand/Face wash 

- 
Level M- LeveI C 

- 

1. Equipment drop I 1. ~ ~ s m e n t  drop 
2. Outer boot & dove wash 1 2. Outer boot & dove wash 
3. Outer boot & glove rinse 3. Outer boot & glove rinse 
4. Tape removal - boot & glove 4. Tape removal - boot & glove 
5 Outer boot & glove removal 5. Outer boot & glove removal 
6. Coverall removal/disposal 6. Coverall removal/ disposal 
7. Inner glove removal/ disposal 7. Respirator removal 
8. Handface wash 8. Inner glove removal/disposal 
9. Shower may be required 9. Inner clothing removal 

10. Handface wash 
1 1. Shower may be required 

1 12. Redress 
I 13. Respirator cleaning1 sanitizing 

Note: Not all of the decontamination stations will be needed, this will depend upon the type of equipment worn. 

Note: At a minimum, all personnel wll thoroughly wash their arms, face and hands upon exiting the EZ or 
CRZ prior to eating, dnnlang, smokmg, applying cosmetics, or any other actions that would increase the 
risk of hand to mouth transkr of chemicals. 



The following decontamination equipment is required for level D+ and higher protection levels: Four small tubs 
[two sets of wash and rinse water). scrub brush towels, contaminated clothing dismal bag or drum. an4 
respiratow cleaning solution. 

Non-phosphate detergent and water should be sufficient for use as the decontamination solution. All receptacles 
for contaminated protective clothmg will be equipped with lids that can be closed to prevent the release of 
contaminants and the collection of raidall. The decontarmnation liquids and clothmg will be contained a d  
disposed according to fkderal, state and local regulations. 

8.2.2 Heaw huivment Decontamination 

Heavy equipment will be decontaminated on a pad with a steam cleaner until no signs of vmble 
contamination remain. Rinsate will be collected in 55 gallon drums and transported to Tank Farm No. 4 
where it will be managed and disposed along with the Tank Farm No. 4 waste as per the Work Plan. 
Heavy equipment will not be permitted to leave the EZ unless it has been thoroughly decontaminated and 
visually inspected by the CTES or his designee. This inspection will be documented on the form found in 
Appendix G. 

8.3 Communication 

Mobilization/Demobilization (includes installation of electric service and soil borings) 

Hand-held two-way radios are utilized as appropriate by field teams for communication. 
Telephones - A telephone is located in the water treatment facility for communication with emergency 
support serviceslfacilities. 
Air Horns - Air horns shall be carried by field teams or be strategically located within the EZ., and 
shall be maintained as the means for announcing emergency evacuation procedures and backup for 
other forms of communication. 
Hand Signals - Hand signals shall be used by field teams along with the buddy system. They shall be 
known by the entire field team before operations commence and their use covered during site-specific 
training. Typical hand signals are the following: 

Signal Meaning 
Hand gripping throat Out of air, can't breathe 

Grip on a partner's wrist or placement of both hands Leave the area immediately, no debate 
around a partner's wast 
Hands on top of head Need assistance 

I Thumbs up 
I 

Okay, I'm all right, I understand I 
1 Thumbs down I No, negative 

Pilot Scale Overation 

During the operation monitoring of the pilot scale test, only one worker will be on-s~te for the majority of 
the visits. During these visits the following communication procedures will be used: 



A hand held two-way radio will be obtained from Tank Farm No. 4 (D.O. #13) and contact between 
radios from the two Sites will confirm the radios hnctionajity. 
The hand held two-way radio will be utilized at all times during monitoring. 
Telephone - the telephone located at Tank Farm No. 4 will be used for communication with emergency 
support services/facilities . 

9.0 MEDICAL SURVEILLANCE PROCEDURES 

All contractor and subcontractor personnel performing field work where potential exposure to contaminants 
exist at the site are required to have passed a medical surveillance examination in accordance with 29 CFR 
1910.120(f). Medical monitoring will not be required for the following subcontractors: 

Fencing 
Clearing 

The Foster Wheeler Environmental Corporate Medical Surveillance Program is described in detail in 
Section 4.5 of the Health and Safety Program Manual. The Corporate Medical Consultant is Greaney 
Medical Group in California. Dr. Peter Greaney is Board certified in occupational medicine. 

9.1 Medical Surveillance Requirements 

A physician's medical release for work will be confirmed by the CTES before an employee can work in the 
exclusion zone. The examination will be taken annually at a minimum and upon termination of hazardous 
waste site work if the last examination was not taken within the previous six months. Additional medical 
testing may be required by the PHSM in consultation with the Corporate Medical Consultant and the 
CTES if an overexposure or accident occurs, if an employee exhibits symptoms of exposure, or if other 
site conditions warrant further medical surveillance 

9.1.1 Medical Data Sheet 

A medical data sheet is provided in Appendix G. This medical data sheet is voluntary and should be 
completed by all on-site personnel and will be maintained at the site. Where possible, this medical data 
sheet will accompany the personnel needing medical assistance The medical data sheet will be maintained 
in a secure location, treated as confidential, and used only on a need-to-know basis. 

10.0 SAFETY CONSIDERATIONS 

10.1 Health and Safety Work Rules 

A list of work rules and safe work practices has been included in the Foster Wheeler Environmental Health 
and Safety Program Manual, Section 3-6. These rules have been incorporated into the SHSP as Appendix 
H. The work rules will be posted in a conspicuous location at the site. 



10.2 Construction Hazards 

The following is a list of applicable safety considerations for the major tasks. Further information is 
provided in the specific AHA and the Foster Wheeler ~Aronrnental Health and Safety Program Manual. 

Heavy Equipment 
Hand and Power Tool Usage 
Fire Hazards 
Motors and Pump Usage 
Electrical Equipment- the electrical subcontractor performing the utility pole connection shall observe 
standard industry practices such as the use of dielectric helmets, lifts, insulated gloves, use of grounds 
or jumpers, etc. 
Heat 
Punctures/Cuts 
LiftingMaterials Handling 

10.3 High Loss Potential Hazards 

Excavation and Trenching FWENC HS 6-1 1 
Soil Boring FWENC HS 6-18 
Lockout~Tagout FWENC HS 6-5 

Excavation and Trenching 

Excavation will be conducted in accordance with the Excavation and Trenching Program, Section 6-4 of 
the Foster Wheeler Environmental Corporation Health and Safety Program Manual. Procedures in this 
document incorporate the requirements of 29 CFR 1926, Subpart P-Excavations. It provides for the 
designation of a "Competent Person" and general requirements for safe excavating practices. The program 
also incorporates company standards for the momtoring of potentially hazardous atmospheres; protectioh 
from water hazards; analyzing and maintaining the stability of adjacent structures; daily Competent Person 
inspections; soil classification; sloping and benching; protective systems; and training. 

One of the designated Competent Persons will be Mr. Marc Dippre. 

All activities requiring lockout/tagout procedures will be conducted in accordance with the Lockouflagout 
Program, Section 6-5 of the Foster Wheeler Environmental Corporation Health and Safety Manual; This 
program establishes the &um requirements and procedures for performing lockout/tagout on machines 
and equipment m accordance wth 29 CFR 19 10.147, Control of Hazardous Energy. These procedures 
include but are not lunited to, general requirements, testmgtpositioning group lockouts, tagout, shift 
changes, failure to clear locks and periodic mspections. 

11.0 WASTE DISPOSAL PROCEDURES 

The activities are not expected to produce any hazardous waste. All discarded materials, waste materials 
or other objects shall be handled in such a way as to preclude the potential for spreading contamination, 



creating a sanitary hazard or causing litter to be left on site. All Investigation Derived Wastes (IDW) will 
be segregated and bagged or drummed as necessary, labeled, and segregated. Foster Wheeler 
Environmental will transfer the waste to Tank Farm No.4 to be managed along with DO #13 waste IDW 
sampling is therefore not necessary at Tank 50. Detailed waste disposal procedures, as well as overall 
waste management practices will be addressed as part of the Work Plan. Waste management practices will 
be implemented with continued support from the Foster Wheeler Environmental regulatory and waste 
management personnel as applicable. 

12.0 EMERGENCY RESPONSE PLAN 

This section establishes procedures and provides information for use during a project emergency. 
Emergencies happen unexpectedly and quickly, and require immediate action; therefore, contingency 
planning and advanced training of staff are essential. Specific elements of emergency support procedures 
which are addressed in the following subsections include communications, local emergency support units, 
preparation for medical emergencies, first aid for injuries incurred on-site, record keeping, and emergency 
site evacuation procedures. 

12.1 Responsibilities 

12.1.1 Project Health and Safety Manwer (PHSM) 

The PHSM is Mr. Grey Coppi. 

The PHSM oversees and approves the Emergency ResponseIContingency Plan and performs audits to 
determine that the plan is in effect and that all pre-emergency requirements are met. The PHSM acts as a 
liaison to applicable regulatory agencies and notifies OSHA of reportable accidents 

12.1.2 Cross Trained EngineerIScientist (CTES) 

The CTES is Mr. Marc Dippre. 

The CTES is responsible for ensuring that all personnel are evacuated safely and that machinery and 
processes are shut down or stabilized in the event of a stop work order or evacuation. The CTES is 
required to immediately notify the PHSM of any fatalities or catastrophes (three or more workers injured 
and hospitalized) so that the PHSM can noti@ OSHA within the required time frame. The PHSM will be 
notified of all OSHA recordable injuries, fires, spills, releases or equipment damage in excess of $500 
within 24 hours The CTES also serves as the Alternate Emergency Coordinator. 

12.1.3 Emergencv Coordmator 

The Emergency Coordinator is Mr. Marc Dippre. 

The Emergency Coordinator shall make contact with Local Emergency Response personnel prior to 
beginning work on site In these contacts the Emergency Coordinator will inform interested parties about 
the nature and duration of work expected on the site and the type of contaminants and possible health or 
safety effects of emergencies involving these contaminants. The Emergency Coordinator shall locate 
emergency phone numbers and identify hospital routes prior to beginning work on site. The emergency 
coordinator shall make necessary arrangements to be prepared for any emergencies that could occur 



The Emergency Coordinator shall implement the Emergency ResponseIContingency Plan whenever 
conditions at the site warrant such action. 

12.1.4 Site Personnel 

Site personnel are responsible for knowing the Emergency ResponseIContingency Plan and the procedures 
contained herein. Appropriate training of all site personnel will be provided. Personnel are expected to 
noti@ the Emergency Coordinator of situations that could constitute a site emergency. 

12.2 Communication 

A variety of communication systems may be utilized during emergency situations. These are discussed 
below. 

12.2.1 Radio Communication 

The primary form of communication during an emergency between field groups m the exclusion zone will 
be radio communications. Each field team within the exclusion zone shall have a radio. During an 
emergency situation, the lines will be kept clear so that instructions can be received by all field teams. 

During pilot scale operational monitoring, a hand held two-way radio will be used by site personnel to 
maintain contact with D.O. # 13 (Tank Farm No. 4) personnel. The hand held two-way radio will confirm 
contact with Tank Farm No. 4 during each Site visit. 

12.2.2 Tele~hone Communication 

During mobilization/demobilization activities, the telephone at the water treatment facility will be used for 
communication with emergency support services. During pilot scale operation, Tank Farm No. 4 
telephones will be used for emergency comnunication to support services. 

12.2.3 Air Horns 

Air horns will be used to alert site personnel of emergencies. The following signals will be used: 

One continuous blast - site evacuation 
Two short blasts - shut down equipment, clear radio channels, await instructions 
Three short blasts - injured employee, first-aid providers respond 

Air horns will be placed at each active work area. 

The procedure to activate the air horns consists of depressing the air horn button or switch while pointing it 
in the direction of the area to be signaled. Air horns should be tested at least monthly to ensure that they 
are working properly. 

12.2.4 Hand Signals 

Hand signals will be employed by downrange field teams where necessary for communication during 
emergency situations Hand signals are found in Sect~on 8.3. 



12.3 Local Emergency Support Units 

In order to be able to deal wth any emergency that might occur during remedial activities at the site, a table 
listing emergency telephone numbers (Table 12-1) $11 be posted prominently in the wastewater treatment 
facility and in all places where telephone service IS available. A copy of the emergency telephone number 
may also be carried by the safety official in-charge at the site. 

A route map fiom the site to the nearest hospital is referenced as Figure 12-1. Upon mobilization, this map 
will be posted adjacent to the above emergency telephone numbers in the field office and in all places where 
telephone service is available. It should also be placed in all on-site vehicles. 

12.4 Pre-Emergency Planning 

Foster Wheeler Environmental will communicate dlrectly with administrative personnel fiom the emergency 
room at the hospital in order to determine whether the hospital has the facilities and personnel needed to 
treat cases of trauma resulting fiom exposure to any of the contaminants expected to be found on the site. 

Before the field activities begin, the local emergency response personnel will be notified of the schedule for 
field activities and about the materials that are thought to exist on the site so that they will be able to 
respond quickly and effectively in the event of a fire, explosion, or other emergency. 

12.5 Emergency Medical Treatment 

The procedures and rules in this SHSP are designed to prevent employee injury. However, should an injury 
occur, no matter how slight, it will be reported to the CTES immediately. First-aid equipment will be 
available on-site at the following locations: 

First Aid Kit: on-site near Tank 50, all active work areas 
Emergency Eye Wash: on-site near Tank 50, all active work areas 

During the site safety bnefing, project personnel will be informed of the location of the first aid station(s) 
that has been set up. Unless they are in immediate danger, severely injured persons will not be moved until 
paramedics can attend to them. Some injuries, such as severe cuts and lacerations or bums, may require 
immediate treatment. Any first aid instructions that can be obtained fiom doctors or paramedics, before an 
emergency-response squad arrives at the site or before the injured person can be transported to the hospital, 
will be followed closely. 

Only in non-emergency situations will an injured person be transported to the hospital by means other than 
an ambulance. 

12.6 Emergency Site Evacuation Routes and Procedures 

In order to mobdize the manpower resources and equipment necessary to cope with a fire or othe'i 
emergency, a clear chain of authority will be established. The EC will take charge of all emergency 
response activities and dictate the procedures that will be followed for the duration of the emergency. The 
EC will report immediately to the scene of the emergency, assess the seriousness of the situation, and direct 
whatever efforts are necessary until the emergency response units arrive. At his discretion, the EC also 
may order the closure of the slte for an indefinite period 



Contact 
Police 

Fire 

NTR 
Charles Peterson 
NOSCNOS CDR 
On-site Medical Clinic 

Nemort Naval Base Ambulance 
Hospital 

PHSM 
Grey Coppi 

Regulatory Compliance 
Tom Teeling 
Mike Zizza 

Dave McCarron 

CTES 
Marc Dippre 

Chemtrec 

National Response Center 

LEPC 
Greg Marx 

Table 12-1 
Emergency Telephone Numbers 

Firm or Agency 
Navy Local 

Navy 

Navy ROICC 

Navy - Deputy Fire Chief 
Prompt Case 

Newport Hospital 

--- 

Foster Wheeler Environmental 

Foster Wheeler Environmental 
Langhorne 
Boston 

Foster Wheeler Environmental 
Delivery Order Manager 

Foster Wheeler Environmental 

Telephone Number 

40 1-846-121210ff-Base 
401-841-33331 Base 

401-841-31 11 
Hours loam to 8pm - 7 days a 
week 

215-702-4079 (W) 
908-757-8 174 (H) 

617-457-8244 (W) 
6 17-267-7853 (H) 

6 17-776-8903 (H) 



I 
I 
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Figure 12-1 
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All project personnel will be instructed on proper emergency response procedures and locations of 
emergency telephone numbers during the ht ia l  site safety meeting. If an emergency occurs, including but 
not limited to fire, expIosion or significant release of toxic gas into the atmosphere, an air horn will be- 
sounded on the site. The horn will sound continuously for one blast, signaling that immediate evacuation of 
all personnel is necessary due to an immdate or impending danger. All heavy equipment will be shut 
down and all personnel will evacuate the work areas and assemble at the primary evacuation point. This 
point will be determined by the field staff prior to start of work activities. 

The EC will give directions for implementing whatever actions are necessary. Any project team member 
may be assigned to be in charge of emergency communications during and emergency. He will attend the 
site telephone specified by the EC from the time the alarm sounds until the emergency has ended. 

After sounding the alarm and initiating emergency response procedures, the EC will check and verify that 
access roads are not obstructed. If traffic control is necessary, as in the event of a fire or explosion, a 
project team member, who has been trained in these procedures and designated at the site safety meeting, 
will take over these duties until local police and fire fighters arrive. 

12.6.1 Evacuation Drills 

Evacuation drills will be conducted to test the emergency system. The drills will simulate situations that 
may be likely to occur on-site. A critique of the drill according to Foster Wheeler Environmental Health 
and Safety Program Manual HS 2-1 will be conducted. 

12.7 Fire Prevention and Protection 

In the event of a fire or explosion, procedures will include immediately evacuating the site (air horn will 
sound for a single continuous blast), and notification of local fire and police departments. No personnel 
will fight a fire beyond the stage where it can be put out with a portable extinguisher (incipient stage). 

12.7.1 Fire Prevention 

Fires will be prevented by adhering to the following precautions: 

Good housekeeprng and storage of materials 
Storage of flammable liquids and gases away from oxidizers 
No smoking in the exclusion zone or any work area 
No hot work without a properly executed hot work permit 
Shutting off engines to rehel 
Groundmg and bonding metal containers during transfer of flammable liquids 
Use of UL approved flammable liquid storage containers 
Fire extinguishers rated at least 10 pounds ABC located on all heavy equipment, in all trailers and near 
all hot work activities 
Monthly inspections of all fire extmguishers 
Use of intrinsically safe radios, lighting, low voltage lighting 

A map of all fire extinguisher locations will be developed by the site staff and will be posted in all.trailers. 



12.8 Overt Chemical Exposure 

The following are standard procedures used to treat chemical exposures. Other specific procedures detailed 
on the Material Safety Data Sheet or recommended by the Corporate Medical Consultant will be followed, 
when necessary. 

SKIN AND EYE 
CONTACT: Use copious amounts of soap and water. Washfrinse affected areas thoroughly, 

then provide appropriate medical attention. Eyes should be rinsed for 15 minutes 
upon chemical contamination. Skin should also be rinsed for 15 minutes if contact 
with caustics, acids or hydrogen peroxide occurs. 

INHALATION : Move to fresh air. Decontaminate and transport to hospital or local medical 
provider. 

INGESTION: Decontaminate and transport to emergency medical facility. 

PUNCTURE WOUND 
OR LACERATION: Decontaminate and transport to emergency medical facility. 

12.9 Decontamination During Medical Emergencies 

If emergency life-saving first aid and/or medical treatment is required, normal decontamination procedures 
may need to be abbreviated or postponed. The CTES or designee will accompany contaminated victims to 
the medical facility to advise on matters involving decontamination, when necessary. The outer garments 
can be removed if they do not cause delays, interfere with treatment or aggravate the problem. Respiratory 
equipment must always be removed at the site. Protective clothing can be cut away at the site. If the out& 
contaminated garments cannot be safely removed on-site, a plastic barrier placed between the injured 
individual and clean surfaces should be used to help prevent contamination of the inside of ambulances 
and/or medical personnel. Outer garments may then be removed at the medical facility. No attempt will be 
made to wash or rinse the victim if hisher injuries are life threatening, unless it is known that the individual 
has been contaminated with an extremely toxic or corrosive material which could also cause severe Injury 
or loss of life to emergency response personnel. For minor medical problems or injuries, the standard 
decontamination procedures will be followed. 

12.10 AccidentJIncident Reporting 

As soon as first a d  andfor emergency response needs have been met, the following parhes are to be 
contacted by telephone: 

Project Health and Safety Manager, Grey Coppi 
Delivery Order Manager, Dave McCarron 
The employer of any injured worker who is a Foster Wheeler Environmental employee 
NavyROICCNTR 

Wntten confirmat~on of verbal reports are to be submitted within 24 hours. The accidentfincident report is 
found in the Foster Wheeler Environmental Corporate Health and Safety Program Manual Section HS 1-7' 



If the employee involved is not a Foster Wheeler Envlronrnental employee, his employer shall receive a 
copy of the report. 

12.1 1 Adverse Weather Conditions 

In the event of adverse weather conditions, the CTES or designee will determine if work can continue 
without potentially risking the safety of all field workers. Some of the items to be considered prior to 
determining if work should continue are: 

Potential for heat stress and heat-related injuries 
Potential for cold stress and cold-related injuries 
Treacherous weather-related working conditions (hail, rain, snow, ice, high winds) 
Limited visibility (fog) 
Potential for electrical storms 
Earthquakes and, 
Other major incidents. 

Site activities will be limited to daylight hours, or when suitable artificial light is provided, and acceptable 
weather conditions prevail. The CTES will determine the need to cease field operations or observe daily 
weather reports and evacuate, if necessary, in case of severe inclement weather conditions. 

12.12 Spill Control and Response 

A spill prevention control and countermeasure plan is not required for this work. 

12.13 Emergency Equipment 

The following minimum emergency equipment shall be kept and maintained on-site. A map showing the 
location of emergency equipment shall be developed by the CTES. 

Industrial first aid kit 
Portable eye washes (one per field team meeting ANSI 235 8.1 - 199 1) 
Air horns (one per field team) 
Fire extinguishers (one per trailerlvehicle, trailers and located at hot work stations) 
Fire Blanket 
Stretcher 

12.14 Postings 

The following information shall be posted at various, conspicuous locations throughout the site: 

Emergency telephone numbers 
Diagrams showing the location of fire extinguishers and emergency equipment and, (Diagram ??) 
Emergency exit, evacuation routes and staging area. 



12.15 Restoration and Salvage 

After an emergency, prompt restoration of utilltles, fire protection equipment, medical supplies and other 
equipment will reduce the possibility of further losses. Some of the items that may need to be addressed 
are: 

Refilling fire extinguishers 
Refilling medical supplies 
Recharging eyewashes and/or showers 
Replenishing spill control supplies and, 
Replacing used air horns 

13.0 TRAINING 

13.1 General Health and Safety Training 

In accordance with Foster Wheeler Environmental corporate policy, and pursuant to 29 CFR 1910.120, 
hazardous waste site workers shall, at the time of job assignment, have received a minimum of 40 hours of 
initial health and safety training for hazardous waste site operations unless otherwise noted in the above 
reference. At a minimum, the training shall have consisted of instruction in the topics outlined in the 
standard. Personnel who have not met the requirements for initial training shall not be allowed to work in 
any site activities in which they may be exposed to hazards (chemical or physical). 

13.1.1 Three Day Suuervised On-the-Job Training 

In addition to the required inittal hazardous waste operations training, each employee shall have received 
three days of directly supervised on-the-job training. This training will address the duties the employees are 
expected to perform. 

13.2 Annual Eight-Hour Refresher Training 

Annual eight-hour refresher training will be requlred of all hazardous waste site field personnel in order to 
maintain their qualifications for field work. The training will cover a review of 1910.120 requirements and 
related company programs and procedures. 

13.3 Supervisor Training 

The Foster Wheeler Environmental Site Superintendent has taken an eight-hour supervisor training class 
meeting the requirements of 1910 120(e). 

13.4 Site-Specific Training 

Prior to commencement of field activities, all field personnel assigned to the project will have completed 
training that w11 specifically address the activities, procedures, monitoring, and equipment used in the site 
operations. It will include site and facility layout, hazards and emergency services at the site and will 
highlight all provisions contained within this SHSP. This training will also allow field workers to clarify 



anythmg they do not understand and to reinforce their responsibilities regarding safety and operations for 
their particular activity. 

13.5 On-Site Safety Briefings 

Project personnel and visitors will be given on-site health and safety briefings prior to the start of each 
work shift by the CTES to assist site personnel in safely conducting their work activities. The briefings 
will include information on new operations to be conducted, changes in work practices or changes in the 
site's environmental conditions, as well as periodic reinforcement of previously discussed topics. The 
briefings will also provide a forum to facilitate conformance with safety requirements and to identify 
performance deficiencies related to safety during daily activities or as a result of safety inspections. The 
meetings will also be an opportun~ty for the CTES to periodically update the workers' air monitoring 
results. Prior to starting any new activity, a training session using the Activity Hazard Analysis will be 
held for workers involved in the activity. 

13.6 First Aid And CPR 

The CTES will identify those individuals requiring first aid and CPR training in order to ensure that 
emergency medical treatment is available during field activities. The training will be consistent with the 
requirements of the American Red Cross Association and include bloodborne pathogens training. 

13.7 Hazard Communication 

Hazard comrnunicabon training will be provided in accordance with the requirements contained in the 
Foster Wheeler Environmental Health and Safety Program Manual, Section 4-2. 

14.0 LOGS, REPORTS AND RECORDKEEPING 

The following is a summary of required health and safety logs, reports and recordkeeping. 

14.1 Field Change Request 

To be completed for initiating a change to the SHSP. The PHSM and Project Manager or designee 
approval is required. The original will be kept in the project file. Approved changes will be reviewed with 
affected field personnel at a safety briefing. Coples will be Qstributed to the Client Representative. 

14.2 Medical and Training Records 

Copies of verification of training (40 hour, 8 hour refresher, supervisor, site specific training, respirator fit 
test, docurnentatlon of three day OJT) and medical clearance for hazardous waste site work and respirator 
use will be maintained on-site. Records for all subcontractor employees will also be kept on-site. All 
employee medm1 records will be maintained by the Corporate Medical Consultant - Greaney Medical 
Group in accordance with Foster Wheeler Environmental Corporation Health and Safety Program Manual, 
section HS 1-8. 

14.3 On-Site Log 

A log of personnel on-site each day will be kept by the CTES 



14.4 Weekly Safety Reports 

The CTES shall complete and submit weekly and monthly health and safety reports to the PHSM. The 
report is provided in Appendix H. 

14.5 Exposure Records 

All personal monitoring results, laboratory reports, calculations and air sampling data sheets are part of an 
employee exposure record. These records will be maintained by the CTES during site work. At the end of 
the project they will be maintained according the 29 CFR 1910.20 and Foster Wheeler Environments! 
Corporation Health and Safety Program Manual, Section HS 1-8. 

14.6 AccidentIIncident Reports 

The incident reporting and investigation during site work will follow Foster Wheeler Environmental 
Corporation Health and Safety Program Manual, section HS 1-7. Spill reporting and investigation may be 
recorded on this form. 

14.7 OSHA Form 200 

An OSHA Form 200 will be kept at the project site. All recordable injuries or illnesses will be recorded on 
this form. At the end of the project, the original will be sent to Regional Health and Safety Manager for 
maintenance. Subcontractor employers must also meet the requirements of maintaining an OSHA 200 
form. The incident report form referenced in section 12.11 meets the requirements of the OSHA Form 
lOl(supp1emental record) and must be maintained with the OSHA Form 200 for all recordable injuries or 
illnesses. 

14.8 Health and Safety Logbooks 

The CTES will maintain logbooks during site work. The daily site conditions, personnel, monitoring 
results and significant events will be recorded. The original logbooks will become part of the exposure 
records file. 

14.9 Hazard Communication ProgramIMSDS 

Material Safety Data Sheets (MSDS) will be obtained for applicable substances and included in the site 
hazard communication file. The hazard communication program will be maintained on-site in accordance 
with 29 CFR 1910.1200 and Foster Wheeler Environmental Corporation Health and Safety Program 
Manual Section HS 4-2. 

14.10 Work Permits 

All work pennits, includmg hot work, lockout/tagout, and line breaking perrmts will be maintained in the 
project files. 



15.0 FIELD PERSONNEL REVIEW 

This form sewes as documentation that field personnel have read, or have been informed of, and 
understand the provisions of the SHSP. It is maintained on-site by the CTES as a project record. Each 
field team member shall sign this section after site-specific training is completed and before being permitted 
to work on-site. 

I have read, or have been informed of, the Site-Specific Health and Safety Plan for NETC, Tank Farm No. 
5, Tank 50, and understand the information presented. I will comply with the provisions contained therein. 

Name (Print and Sign) Date 

16.0 REFERENCES 

29 CFR 1910.120 Hazardous Waste Operations and Emergency Response. USDOL - OSHA. 
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Health and Safety Plan for Tank Contents Removal, Fuel Farm #5, NETC Newport, Rhode Island, OHM 
Remedial Services Corp., August 2, 19%. 

Basis of estimate submitted by Foster Wheeler Environmental to NETC-Newport under the Remedial 
Action Contract, Delivery Order No. 001 1, Tank 50, NETC-Newport, RI. 

Proposal on Remedial Action Contract N62472-94-D-0398, DO #0011, Tank 50, NETC Newport, RI. 

Tank 50 Closure Assessment Report, Tank Farm No. 5, NETC-Newport, Rhode Island, Halliburton NUS; 
July 1995 Preliminary Closure Assessment Report of Tank Farm No. 5 at Naval Education and Training 
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Work Plan for Tank 50, Tank Farm No. 5 Remedial Actions, Naval Education and Training Center, 
Newport, RI, prepared by Foster Wheeler Environmental, May 3 1, 1996. 
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ACTMTY HAZARD ANALYSIS 
11 Project: TANK FARM NO. 5.  TANK 50 REMEDIAL ACTIONS. NETC-NEWPORT Location: NEWPORT. RI 

4ND MOBILIZATION OF EQUIPMENT 11 Activity: SITE PREPARATION 
MAJOR STEPS 

1. Preparation of work area (Hazards 1-1 2 

Construction of decontamination pads 
(Hazards 1-8 apply) 

1. Hand and power tools 

2. Level D PPE (steel toe boots, hard hats, 
safety glasses) 

3. Fist atd kits 

11 4 GFCIs and Extmton cords 

II 5 Portable eye wash 
6. Fire extineuishers 

I 1. Back injunes I 

4. Vehicular Traffic 
5 Heavy Equipment (rollovers, overhead 

hazards, spills, struck by or against) 

6 Norse 

7 Electr~cal shock 

8. Fire 

9 Cuts, bites from ticks and Insects 
10 Eye Injury 
l I Sprlls 

12. High/Low ambient temperature 

INSPECTION REQUIREMENTS 
1. Initial inspections will be required prior to use . . 

of hand and power tools 
2. CTES shall vmfy that personnel have proper 

PPE 
3. Weekly inspections will be performed on 

first aid kits 
4. ' Extension cords will be inspected prior to 

each use; GFCIs will be inspected monthly 
5. Portable eye wash will be inspected monthly 
6. Ftre extingu~shers will be inspected monthly 

1. S ~ t e  personnel will be instructed on proper liftiing techniques; mechanical devices will be used to reduce 
manual handling of materials; team lift& will be used &lieu of mechanical devices. 

2 Tripping and footing hazards will be identified and repaired before work begins on site; tripping and 
footing hazards will be clearly identified and repaired as they are discovered, Maintain work areas safe 
and orderly; Even terrain will be utilized as unloading areas; work areas will be maintained safe and 
orderly 

3 Cut -resistant work gloves will be worn when dealing with sharp objects; all hand and power tools will be 
maintained in safe condition; guards will be kept in place while using hand and power tools 

4. Spotter will be used when backing up trucks and moving equipment 
5. Equrpment will have rollover protective structures and seat belts; operators shall wear belts when 

operating equipment; do not operate equipment in grades exceeding manufacturers recommendatrons; 
equipment will have guards, canopies or grills to protect h m  flying objects; ground personnel will stay 
clear of all suspended loads; all slings, chains, and ropes will be rated for the load in which it is expected 
to lift; sptll absorbent materials will be readily available; drip pans, polyethylene sheeting or other means 
will be used for secondary containment; equipment will not be approached from blind sides; the 
equrpment operator will be hand signaled before approaching ; avoid equipment swing areas; all 
equipment will be equipped with backup alarms. 

6. Hearing protection will be worn which has the noise reduction rating capable of maintaining personal 
eAposure below 85 dBA (ear muffs or plugs); CTES will determine the need for hearing protection, all 
equ~pment will be equipped with manufacturer's recommended mufflers. 

7 De-energize or disconnect all existing power lines before work commences Use double insulated or 
properly grounded power-operated tools. Ground fault circuit breakers will be used; cords w~ll be 
inspected prtor to use everyday, only approved submersible type cords will be used in wet areas; keep all 
plugs and receptacles out of water, follow Lockout-Tagout procedures In accordance with FWENC 
Health and Safety Procedures h4anual; damaged electrical equipment will be tagged and taken out of 
service. 

8. Smoking will not be allowed in the work area; 10-12 Ib ABC fire extinguishers shall be readily avatlable 
and tts locatton known to all personnel working on site 

9 Use buddy system to check for ticks. Apply repellent 
10 Safety glasses meeting ANSI standard 287 wtll be worn 
11 Employees w~l l  be instructed on proper fueling operations Fuel cans will be secured after fkeling 

operattons Absorbent materials will be located at the work area. 
12. All personnel working on site will be monitored for HeatICold stress according to FWENC's Health and 

1. Personnel shall read and comply w t h  SHSP. 

2. Personnel shall be given notice of proper PPE. 

3. Radio contact will be available with personnel at Tank Farm No. 4 who will have current CPR and First 
Aid Training. 

4. Personnel will be trained on proper use of ext. cords1GFCIs 

5 Instruct personnel on proper use of eye wash 
6. Instruct uersonnel on wooer use of fire extineuishers 



ACTMTYHAZARDANALYSIS 

Activity: SITE PREPARATION. 

. . . , , , E Q W E % i & N m  
7. Heavy equipment 

8. Chams, Sltngs, and Ropes 

9. Diesel FuelIOtl and other potentially 
hazardous materials 

10. Spdl control matertals 

(cont'd) 
Project. TANK FARM NO. 5, TANK 50 REMEDIAL ACTIONS. NETC-NEWPORT Location: NEWPORT, RI 

AND MOBILIZATION OF EOUIPMENT 
. . . .  . .  . .  . ...... . ........ :-. .. ........... ..,. . ...... -- 

, , . ~ S P ~ ~ T X O - ~ N T S ~  
7. Heavy equipment w l l  be inspected pnor 1 7. Qualified operators only will use the heavy equ~pment Heavy equipment will be operated within the 

to use 
8 Inspections prior to each use w~l l  be 

conducted 
9. Weekly safety inspection of storage and use 

areas will be conducted 
10. Weekly safety inspect~on of spill control 

matenals will be conducted 

. - -  - - -  
manufacturer's recommended limits. 

8. Personnel will be trained on proper use of chains, slings, and ropes. Only qualified and competent persons 
will be permitted to perform. 

9. Hazard Communication Training will be given. 

10. Pmonnel will be given training on how to respond to spilled materials ( ~ n  a defensive capacity). 





ACTMTY HAZARD ANALYSIS 
(cont'd) 

11 Project: TANK FARM NO. 5. TANK 50 REMEDIAL ACTIONS. NETC-NEWPORT Location: NEWPORT. RI 

2 Level D PPE (steel toe boots, hard hats, 
safety glasses) 

3. Mod~fied Level D PPE (coveralls, 
tyvek, booties, steel toe boots, hard hats, 
safety glasses, ear plugs or ear muffs, 
leather or kevlar gloves) (if requrred) 

4 Level C PPE (modified Level D plus 
full-face respirator with organicMEPA 
cartridges) ( ~ f  required) 

5 First aid luts 

6. Portable eye wash 
7. F~re  exqinguishers 
8. Heavy equ~pment 

11 9 Cham, Slmgs, and Ropes 

10 Diesel FueVOil and other potent~ally 
hazardous materials 

I I. Sp~ll control materials 

11 13 Pressure washer 

BORING OPERATION 

, , , . POTENTIAL HAZARDS . , 

17 Total Petroleum Hydrocarbon exposure 

18. Repetitive trauma injury during deconning 
SDOOnS 

1 lnitial inspections w~l l  be required prior to - - 
use ofhaid tools 

2. CTES shall verify that personnel have proper 
PPE 

3. An init~al inspection of each lot of PPE will 
be performed. The PPE should be visually 
inspected before each use. 

4 Respirators shall be leak checked, cartridges 
shall be fiesh 

5 Weekly inspect~ons will be performed on fint 
a ~ d  k ~ t s  

6 Portable eye wash w~l l  be ~nspected monthly. 
7. Fire ext~ngu~shers will be Inspected monthly. 
8 Heavy equipment w~ll  be inspected prior to 

use 
9 Inspections prior to each use w~ll  be 

conducted 
10 Weekly safety inspect~on of storage and use 

areas will be conducted 
1 1 Weekly safety inspection of spill control 

materials w~ll be conducted 
12 Drill w~l l  be inspected prlor to each use 

13 Pressure washer w~ll  be inspected prior to 

. . . , . . .  .... -.. . .... . .  . ..-- 
,, , ,, PROTECTXVE: ME24WJIaSfCOMTRO~ .,, , 

17. FID air monitoring will be conducted to detect any VOCs and appropriate PPE w~l l  be recommended. 
If BZ exceeds 50 ppm without detection of benzene or vinyl chloride, LRvel C respiratory protection 
shall be employed. 

18. Use lab-type squirt bottles, not trrigger sprayers, to decon spoons; rotate job assignments; lifl work - .  

surfaces 30-36 inches abovema;&. 

1. Personnel shall read and comply with SHSP. 

2. Personnel shall be given notice of proper PPE. 

3. Personnel will be given training on proper donningldoffing procedures. 

4. Personnel shall have current 40-hour OSHA Health and Safety training and mase fit test. 

5 Radio contact will be available with personnel at Tank Farm No. 4 who will have current CPR and Fist 
Aid Training. 

6 INtruct personnel on proper use of portable eye wash. 
7. Instruct personnel on proper use of fire extinguishers 
8. Qualified operators only will use the heavy equipment Heavy equipment w~l l  be operated within the 

manufacturer's recommended limits. 
9 Personnel will be trained on proper use of chains, slings, and ropes. 

10. Hazard Communication Training will be given. 

11. Personnel w~l l  be given training on how to respond to spilled materials. 

12. Qualified operator will be used for drill rig operation. 

13. Qual~fied operators will be used for pressure washers. 





I- 13 apply) 
Backfill and compaction after ut~lity 
connections (Hazards 2-12 apply) 

EQUIPMENT USED 
1 Hand tools 

2. hloditied Level D PPE (coveralls, tyek,  
boot~es, steel toe boots, hard hats, safety 
glasses, ear plugs or ear muffs, leather or 
kevlar gloves) 

Underground Utilities 

Vehicular Traffic 

H e a y  Equ~pment (rollovers, overhead 
hazards, sp~lls, struck by or against) 

No~se 

Electr~cal shock 

Fire 

Cuts, b~ts  from th~ckets and Insects 
Ele Injury 
H~gh/Low ambient temperature 

Total Petroleum Hydrocarbons e\posure 

1. Identify all underground ut~llties around the excavation site before work commences. Cease work 

ACTMTY HAZARD ANALYSIS 
NK 50 REMEDIAL ACTIONS. NETC-NEWPORT Location: NEWPORT, RI 

immediately if any unknown utility markers are uncovered and report to the CTES. 
2. Spotter will be used when backmg up trucks and moving equipment. 

ENCHING FOR UTILITIES 
POTENTIAL EiAZhRDS 

3. Equipment will have rollover protective structures and seat belts; operators shall wear belts when 
operating equipment; do not operate equipment in grades exceeding manufacturers recommendations; 
equipment will have guards, canopies or grills to protect from flymg objects; ground personnel w~ll  stay 
clear of all sus~ended loads. all slims. chams. and rows will be rated for the load in which it is e m e d  

A 

- 7 

to lift, spdl absorbent materials w~l l  be read~ly available; drip pans, polyethylene sheet~ng or other means 
w~l l  be used for secondary containment; equipment will not be approached from blind sides, the . - - - 
equipment operator will be hand s~gnaled before approaching ; avoid equipment swmg areas, all 
equtpment will be equipped with backup alarms. 

4 Hearing protection will be worn wh~ch has the noise reduction rating capable of maintaining personal 
exposure below 85 dBA (ear muffs or plugs); CTES will determ~ne the need for heanng protect~on, all 
equipment will be equipped w~th  manufacturer's recommended mufflers. 

5 De-energize or disconnect all existmg power lines before work commences. Use double insulated or 
orowrlv mounded wwer-owrated tools Grounded fault circu~t breakers wdl be used. cords w~ll  be . . .- 
~nspected prior to use everyday; only approved submersible type cords will be used In wet areas, keep all 
plugs and receptacles out of water, follow Lockout-Tagout procedures In accordance w~th FWENC's 
Health. and safety Procedures Manual; damaged eledncal equipment w~ll  be tagged and taken out of 
service 

6. Smoking will not be allowed in the work area; 10-12 Ib ABC fue ex<~nguishers shall be readily available 
and its locat~on known to all personnel working on site 

7 Wear white tyvek; use buddy system to check for ticks. Apply repellent 
8. Safety glasses meeting ANSI standard 287 w~l l  be worn 
9 All personnel working on site WIII be monitored for HeatICold stress accord~ng to Foster Wheeler 

Enwonmental's Health and Safety Procedures Manual. 
10 FID alr monitoring will be conducted to detect any VOCs and appropriate PPE will be worn per SSHP. 

If BZ exceeds 50 ppm without detect~on of benzene or wnyl chloride, Level C respiratory protect~on shall 
he emntnved 

INSPECTION REQUIREMENTS 
-- - 

1 l n ~ t ~ a l  lnspectlons w~l l  be requtred pnor to 
use of hand tools 

2. An ~ n ~ t ~ a l  inspection of each lot of PPE w~l l  
be performed The PPE should be visually 
Inspected before every use 

TRAINING REQUltREMEHTS 
1 Personnel should read and comply w~th  SHSP 

2. Pemonnel will be given training on proper donning and doffing procedures 



ACTMTY HAZARD ANALYSIS 

full face respi;ator w ~ t h  o r g a n i c h ~ p ~  
cartndges) (tf required) 

4 First atd kits 

II 5. Portable eye wash 

II 7 H e a y  equtpment 

8. Diesel Fuel/Otl and other potentially 
hazardous matertals 

9. Spill control materials 

shall be fresh 

4 Weekly inspect~ons will be performed on 
first aid luts 

5 .  Portable eye wash will be inspected 
monthly. 

6 F~re extingu~shers will be inspected 
monthly 

7. H e a y  equtpment will be inspected prior to 
use 

8 Weekly safety inspection of storage and use 
areas will be conducted 

9 Weekly safety ~nspection of spill control 
materials wdl be conducted 

(cont'd) 
11 Project: TANK FARM NO. 5. TANK 50 REMEDIAL ACTIONS. NETC-NEWPORT Location: NEWPORT. RI 

RENCHING FOR UTILITIES 
?. 

, -, , I N S ~ T 1 O . N .  FU$-a 
3. Respirators shall be leak checked, cartndges 

.,,....,..,.............................ftE;QVu 
3 Personnel shall have current 40-hour OSHA Health and Safety Trammg respirator fit test certificate, 

annual refresher training if applicable, and medical clearancecertificate. 
- 

4. Radio contact will be available with personnel at Tank Farm No. 4 who will have current CPR and Flst 
Aid Training. 

5 Instruct personnel on proper use of pmtable eye wash. 

6 Instruct personnel on proper use of fire extingu~shers. 

7. Qualified operators only will use the heavy equipment Heavy equipment will be operated withm the 
manufacturer's recommended limits 

8. Hazard Communication Training will be given. 

9 Personnel wtll be given training on how to respond to spilled materials (in a defensive capactty) 



ACTMTY HAZARD ANALYSIS 
Project: TANK FARM NO. 5. TANK 50 REMEDIAL ACTIONS, NETC-NEWPORT Location: NEWPORT. RI 
Activity: EQUIPMENT DECON 

MAJOR STEPS 
1. Decontamination of Drill Rig and 

EQUIPMENT USED 
1 Hand and power tools 

2 Moddied Level D PPE (co\.eralls, tlvek, 
booties, steel toe boots, hard hats, safety 
glasses, ear plugs or ear niufls, leather or 
kevlar gloves) 

3 First aid k ~ t s  

4. Por(able eye wash 
5 Fire eitingulshers 
6. Spdl control mater~als 

1. Splash hazards due to pressurized water 

2 Slipflrips/Falls 

3 Sharp objects 

4. Struck by water stream 

6. Dropped objects 
7. Overhead hazards 
8. Total Petroleum Hydrocarbons exposure 

INSPECTION, REQ UIRlEMENTS_ 
1. Inlt~al inspections w~ll  be required prior to 

use of hand and power tools 
2. An in~t~a l  inspect~on of each lot of PPE will 

be performed. The PPE should be visually 
inspected before every use. 

3 Dadp safety and weekly mspections will be 
performed on first a ~ d  kits 

4 Portable eye wash will be inspected monthly. 
5. Fire estmgu~shen wlll be inspected monthly. 
6 Weekly safety inspection of spill control 

matenals will be conducted. 

Splash guards will be worn by employees along with safety glasses meeting ANSI standard 287. A 
portable eye wash station will be located near the decontamination area. 
Tripping &d footing hazards will be clearly identified and removed out of the way. Maintain work 
areas safe and orderly. 
Cut resistant work gloves will be worn. All hand and power tools will be maintained in safe condition. 
First aid kd will be kept adjacent to work. Safety glasses meeting ANSI standard 287 will be worn. 
Proper instruction on safe use of pressure washers will be conducted. Operators will not fix the hand 
trigger in the open position such that if the wand were left unattended, water would spray fiom the tip. 
All pressure washers will be equipped with a deadman switch Pressure washers will not be left running 
unattended. Pressure hoses will be inspected prior to use. 
Pressure washers shall not be started unless a steady flow of water is running to the machine (pressure 
washers shall not be run dry). A 10-lb ABC type fire extinguisher will be located adjacent to work area 
All persons work~ng in the decontammation area will wear steel toe boots meeting ANSI standard 2 4  1. 
Personnel will be required to wear hard ha? meetmg ANSI Standard 289.1. 
FID air monitoring will be conducted to detect any VOCs and appropriate PPE will be worn per SSHP 
If BZ exceeds 50 pm without detection of benzene or vinyl chloride, Level C respiratory protection shall 

. . . . . , ,TmaG.JUEQUf REMENfl,, , 
I. Personnel should read and comply with SHSP 

2. Personnel w11I be given training on proper donning and dofling procedures. 

3. Radto contact will be avadable with personnel at Tank Farm No 4 who will have current CPR and Fist 
Aid Train~ng 

4. Instruct personnel on proper use of portable eye wash. 
5 Instruct personnel on proper use of fire extinguishers. 
6.  Personnel will be given training on how to respond to spilled materials (in a defensive capacity). 



ACTIVITY HAZARD ANALYSIS 
11 Project: TANK FARM NO. 5.  TANK 50 REMEDIAL ACTIONS, NETC-NEWPORT Location: NEWPORT. RI 
II ~ctivity: PLOT OPERATIONS 

( ~ a z a r d s  1 through 8 apply) 
2 Operat~on of biosparging compressor 

(Hazards 1 (hrough 8 apply) 
3 Operation of assoc~ated instruments 

(Hazards 1 through 8 apply) 
Operation of samphng equipment 

(Hazards 6 and 8 apply) 

2 k r  compressor 
3 Instrunientat~on assocrated w~th  blower 

and compressor 
4 Sampling equipment 

5 Fmt A d  K ~ t s  

1 

6 F~re  e\t~ngu~shers 
7 Hand and power tools 
8 Level D PPE (steel toed boots, hard 

hats, safety glasses) 
9 Level C PPE ( ~ f  required) (coveralls, 

tyvek, booties, steel toed boots, hard 
hats, nitrile innerlouter gloves, full face 
respirator w ~ t h  HEPNorganic 

EQUIPMENT USED 
1 Kegenerat~ve blower 

cartridges) 

.....L~~[AzAw$-,,- 
1. Failure of mechanical equipment causing 

- - 

in~pry 
2 Fadure of pressurized equipment causlng 

mjury 
3. Caught in rotalmg components 

4 Bums from hot surfaces 

5. Noise 

6 Electrical shock 

7 F~re 

8 Exposure to Total Petroleum Hydrocarbons 

INSPECTION REQUIREMENTS 
Upon amval at slte and before operation 

Upon arrival at site and before operation 
Dur~ng operat~on of equ~pment 

Before each use 
Weekly ~nspect~on shall be performed 

Monthly ~nspections shall be performed 
Pr~or to each use 
CTES shall ver~fy that personnel have proper 
PPE 
Resprrators shall be leak checked, cartr~dges 
shall be fresh 

m-m ; 
1. All vendor supplied equ~pment shall be shop tested Equipment selected for proper appl~cation. 

Interlocks provlded in control system to shut down upon mech. overload. 
2. All vendor supplied equipment shall be shop tested. Equipment selected for proper appl~cation. 

Interlocks provided in control system to shut down upon overpressure via pressure relief valve 
3. All vendor supplied equipment shall meets OSHA requirements for rotating hazard protection via belt 

guards, etc Label nippoints with cautionary sign. 
4. All surfaces of equipment which are hotter than l2OT shall be labeled per OSHA requirements 

5 Hearing protection will be worn which has the noise reduct~on rating capable of marntaining personal 
exposure below 85 dBA (ear muffs or plugs), CTES will determine the need for hearing protection, all 
equipment will be equipped with manufacturer's recommended mufflers. 

6. Installation of electrical system by licensed e l e d c ~ a n .  De-energize or disconnect all existing power ltnes 
before work commences. Use double insulated or properly grounded power-operated tools. Grounded 
fault circuit breakers will be used, cords will be inspecled prior to use everyday, only approved 
submersible type cords will be used in wet areas, keep all plugs and receptacles out of water, follow 
Lockout-Tagout procedures in accordance with FWENC Health and Safety Procedures Manual; 
damaged electrical equipment will be tagged and taken out of service Receptacles shall be approved for 
wet area and be GFCI protected Label breaker. 

7 Smoking will not be allowed in the work area; 10-12 Ib ABC fire extinguishers shall be readily ava~lable 
and ~ t s  location known to all personnel working on site. 

8. FID air monitoringwwll be conducted to detect any VOCs and appropriate PPE will be recommended. 
Monitor BZ; employ Level C respiratory protect~on if FID reading > 50 ppm w~thout detect~on of 
benzene or viny~chloride. 

TRAINING REQUTRICMENTS 
1 Operat~ons personnel shall read manufacturer's l~terature 
2 Operations personnel shall read manufacturer's Irterature. 
3. Operations personnel shall replace defectwe ~nstrumentation 

4 Operations personnel shall be fam~lrar w~th sampling equipment 
5. Radio contact will be avadable with personnel at Tank Farm No. 4 who w~l l  have current first a ~ d  and 

CPR training. 
6 Personnel shall be familiar with fire extinguisher operation 
7. Personnel shall be familiar w ~ t h  proper use of hand and power tools. 
8. Personnel shall be given notice of proper PPE. 

9. Personnel shall have current 40-hr OSHA Health and Safety training, respirator fit test, and annual 
refresher training and medical clearance ifnecessary. 



1 D~sconnect power lines 
(Hazard 1 applies) 

2 Remove equlpment (Hazards 2-6 apply) 

EQULPMENT USED 
I Hand and power tools 

2 Level D PPE (steel toe boots, hard hats, 
safety glasses) 

3 Fmt a ~ d  kits 

1 Portable eye wash 
5 F ~ r e  esttnguishen 
5. Heavy equ~pment 

7 Cham,  Slmgs, and Ropes 

1. Electrical shock 

2. Vehicular Traflk 
3 Sl~ps!Tr~ps/Falls 

5 H e a y  Equ~pment (rollovers, overhead 
hazards, spdls, struck by or against) 

6 H~gldLow amb~ent temparature 

A C T M T Y  HAZARD ANALYSIS 
Project: TANK FARM NO. 5, TANK 50 REMEDIAL ACTIONS. NETC-NEWPORT Location: NEWPORT, RI 
Activity: DEMOBILIZATION OF E 

MAJOR STEPS 

INSPECTION REQUIREMENTS 
I .  lmttal lnspectlons w1I1 be required prlor to 

use of hand and power tools 
2. CTES shall verify that personnel have proper 

PPE 
3 Dally safety and weekly inspections w ~ l l  be 

performed on first aid kits 
4 Portable eye wash w ~ l l  be inspected monthly. 
5 F~re  eflinguishers w111 be inspected monthly 
6 H e a q  equ~pment w ~ l l  be inspected prior to 

use 
7 Inspections prlor to each use will be 

conducted 

Power s u ~ ~ l y  will be cut off and locked out before d~sconnectina the vower lines. Lock and Taa - - 
shall be employed per FWENC HLS Manual. 

" 

Spotter w l l  be used when backing up trucks and moving equipment 
Tripping and footing hazards will be Identified and reparired before work, tnppmg and footing hazards 
will be clearly ident~fied and repaired as they are drscovered, Maintain work areas safe and orderly. 
Hearing protection w ~ l l  be worn wh~ch has the noise reduction rating capable of maintainmg personal 
exposure below 85 dBA (ear muffs or plugs); CTES will determine the need for heanng protection; all 
equ~pment will be equipped with manufacturer's recommended mufflers. 
Equipment will have rollover protectwe structures and seat belts; operators shall wear belts when 
operatmg equipment; do not operate equ~pment In grades exceeding manufacturers recommendations, 
equipment will have guards, canopies or gnlls to protect from flying objects; ground personnel will stay 
clear of all suspended loads; all slings, chains, and ropes will be rated for the load In wh~ch it 1s expected 
to lift, spill absorbent materials w ~ l l  be readily available, drip pans, polyethylene sheeting or other 
means w~l l  be used for secondary containment, equipment will not be approached from bhnd s~des; the 
equ~pment operator will be hand s~gnalled before approaching ; avo~d equlpment swing areas, all 
equlpment will be equipped with backup alarms 
All personnel working on site will be mon~tored for HeatCold stress accordme. to Foster Wheeler 
~n\~~ronmental 's ~ e a i t h  and Safety Procedures Manual 

- 

TRAINING REQUIREMENTS 
I Peanonnel should read and comply w ~ t h  SHSP 

2 Personnel shall be given notice of proper PPE 

3. Rad~o contact will be available w ~ t h  p e r s o ~ e l  at Tank F m  No. 4 who will have current CPR and Fist 
Aid Training. 

4 Instruct personnel on proper use of portable eye wash 
5.  Instruct personnel on proper use of fire extingu~shen. 
6. Qualified operators only will use the hea\y equipment. Heavy equipment will be operated within the 

manufacturer's recommended limits 
7. Personnel will be trained on proper use of chains, slings, and ropes 



APPENDIX D 

PPE Selection Form 





APPENDIX E 

Medical Data Sheet 



APPENDIX F 

General Health and Safety Work Rules 



I 

FOSTER WHEELER ENVIRONMENTAL CORPORATION 

GENERAL, HEALTH AND SAFETY WORK RULES 

All site personnel must attend each day's Health and Safety Briefing. 

Any individual taking prescribed drugs shall inform the HSO of the type of medication. The 
HSO will review the matter with the Project Health and Safety Manager and the Corporate 
Medical Consultant (CMC), who will decide if the employee can safely work on-site while 
taking the medication. 

The personal protective equipment specified by the HSO and the HASP shall be worn by all 
site personnel. This includes hard hats and safety glasses which must be worn at all times in 
active work areas. 

Facial hair (beards, long sideburns or mustaches) which may interfere with a satisfactory fit 
of a respirator mask is not allowed on any person who may be required to wear a respirator. 

All personnel must sign the site log and the exclusion zone log when used at the site. 

Personnel must .follow proper decontamination procedures and show& at the end of the work 
shift. 

Eating, drinking, chewing tobacco or gum, smoking and any other practice that may increase 
the possibility of hand-to-mouth contact is prohibited in the exclusion zone or the 
contamination reduction zone. (Exceptions may be permitted by the PHSM to allow fluid 
intake during heat stress conditions.) 

All lighters, matches, cigarettes and other forms of tobacco are prohibited in the Exclusion 
Zone. 

All signs and demarcations shall be followed. Such signs and demarcation shall not be 
removed except as authorized by the HSO. 

No one shall enter a permit-required confined space without a permit. Confined space entry 
permits must be followed as issued. 

All personnel must follow Hot Work Permits as issued. 

All personnel must use the Buddy System in the Exclusion Zone. 



All personnel must follow the work-rest regimens and other practices required by the heat 
stress program. 

All personnel must follow lockout/tagout ~rocedures when working on equipment involving 
moving parts or hazardous energy sources. 

No person shall operate equipment unless trained and authorized. 

No one may enter an excavation greater than four feet deep unless authorized by the 
Competent Person. Excavations must be sloped or shored properly. Safe means of access and 
egress from excavations must be maintained. 

Ladders and scaffolds shall be solidly constructed, in good working condition and inspected 
prior to use. No one may use defective ladders or scaffolds. 

Fall protection or fall arrest systems must be in place when working at elevations greater than 
six feet for temporary working surfaces and four feet for fixed platforms. 

Safety belts, harnesses and lanyards must be selected by the Supervisor. The user must inspect 
the equipment prior to use. No defective personal fall protection equipment shall be used. 
Personal fall protection that has been shock loaded must be discarded. 

Hand and portable power tools must be inspected prior to use. Defective tools and equipment 
shall not be used. 

Ground fault interrupters shall be used for cord and plug equipment used outdoors or in damp 
locations. Electrical cords shall be kept out walkways and puddles unless protected and rated 
for the service. 

Improper use, mishandling or tampering with health and safety equipment and samples is 
prohibited. 

Horseplay of any kind is prohibited. 

Possession or use of alcoholic beverages, controlled substances or firearms on any site is 
forbidden. 

All accidents, no matter how minor must be reported immediately to the Supervisor. 

All personnel shall be familiar with the Site Emergency Response Plan. 

The above Health and Safety Rules are not all inclusive and it is your responsibility to comply 
with all regulations set forth by OSHA, the FWENC Corporate H&S Manual, the HASP, the 
client, FWENC Supervisors and the HSO. 



APPENDIX G 

Equipment Decontamination Form 



FOSTER WHEELER ENVIRONMENTAL CORPORATION 
NAVY RAC DELIVERY ORDER # O M  1 

NETC TANK FARM 5 
DECONTAMINATION CERTIFICATE 

EQUIPMENT ID: 

To Navy ROICC: 

The above referenced equipment was decontaminated on (Date: , ) 

Very truly yours, 

F WENC Representative 

Comments: 



APPENDIX H 

Weekly Report 



FOSTER WIEEELER ENVIRONMENTAL CORPORATION 
NORTHERN DIVISION - N A W  RAC 

NETC - TANK FARM 5 
WEEKLY HEALTH AND SAIFETY'REPORT 

Project Name: 
Location: 

SITE INFORMATION 
Week Ending 

Hours Worked 

Level of Protection B - c- D - 

MAJOR ACTIVITIES CONDUCTED THIS 

INJURIES AND ILLNESSES 
Yes No 

Describe and attach reports: 

WEEK: 
(drum handling, sampling, excavation, abaternent/r&D, etc.) 

SIGNIFICANT EVENTS THIS WEEK: 
(regulatory visits, equipment malfunctions, process start-up or shutdown): 

FUTURE ISSUES: 
(schedule, manpower allocation, monitoring equipment, other resources needed) 

SITE AUDITIINSPECTIONS CONDUCTE 
(describe outstanding findings and attach result.) 

1 . Yes N o  



WEEKLY REPORT (continued) Page 2 

1 AIR MONITORING: 

Activity Monitored 

1 Real Time ,* 

Occupation 

Major 
Activity 

- -- 

Location Result 

PERSONAL AIR MONITORING 

Location(s) 

Health and Safety Officer - Signature Date 

Worker 
Occupation 

Analyte 

I 

FIDIPID 
Range 

-,- 

- 

SUBCONTRACTORS ON SITE 

CGIl02 
Range 

- 

Company Name 

I 

I 

Type of 
Sample 

PDM 
Range 

Task or Function 

Other 

Return to Site Next Week 
( Y N  



CONTRACTOR DRAWINGS & INFORMATION SUBMITTAL 

Prepare In quintuplicate (original and 4 copies) 
CONTROL NO. 1 B 

GWTS at Tank Farm #5 at Naval Education and Training Center (NETC), Newport, RI 
FROM: ( DATE 

NORTHNAMACENGCOM 433513 (Rev. 6/80) 
ONTRACT NO DELIVERY ORDER # 

N62472-94-D-0398 0011 (Newport) / Job #1 

1. THE CONTRACTOR SUBMIlTALS LISTED BELOW ARE FORWARDED FOR YOUR REVIEW AND RECOMMENDAT'IONS. 

(a) APPLY APPROPRIATE STAMP IMPRINT TO EACH SUBMITTAL AND INDICATE REVIEW COMMENTS, AS REQUIRED. 

(b) RETAIN ONE (1) COPY OF THIS TRANSMITTAL FORM AND RETURN REMAINING COPIES WITH REVIEWED SUBMITTALS TO 

ACTIVITY LOCATION 

Naval Education and Training Center - Newport, RI 

Foster Wheeler Environmental Corp. - Program QCM: Akrarn Aziz 
TO: ROICC 

LTJG. C. Peterson (2 co~ies )  

ROICC. 

PROJECT TITLE: 

May 21, 1996 
DATE 

May 21, 1996 

2. THESE S U B M A L S  SHOULD BE RETURNED TO THIS OFFICE BY 

COPY TO: - I 

COTR (7 DESIGNER OTHER 

P. BRIECEL (~COPIES) 

r 

SIGNATURE AND DATE 
E 61a1/96 

FROM: DATE 
DESIGNER 

-- 

TO: DATE 
ROICC 

1. THE SUBMIWALS LISTED BELOW HAVE BEEN REVIEWED AND ARE RETURNED, WITH ACTION TAKEN AS INDICATED. 

COPY TO: 

ROICC (7 DESIGNER 

SIGNATURE AND DATE 
FROM I DATE 

ROICC I 
TO. I DATE 

CONTRACTOR I 
1. THE SUBMllTALS LISTED BELOW HAVE BEEN REVIEWED AND ARE APPROVED~DISAPPROVED AS SHOWN BELOW AND ON EACH STAMP 

IMPRINT. 

COPY TO: 

0 ROICC 0 OTHER 
FOR COMMANDING OFFICER, NORTHERN DIVISION NAVAL DATE 
FACILITIES ENGINEERING COMMAND 

I SUBMITTAL DESCRIPTION I PREPARED/ I APPROVED I DISAPPROVED ( REMARKS 
ITEM 

NO. 

1 B 

to include response to Navy comments 

I I I I 

SD- 1 8, Records 

I Final Incident Prevention Plan 

SUBMITTED BY 

A. Aziz 

I I I 



FOSTER WHEELER ENVIRONMENTAL CORPORATION 

May 21, 1996 
File #: 1284.00 1 1.96.0290 

Contracting Oficer 
Northern Division 
Naval Facilities Engineering Command 
10 Industrial Highway, Mail Stop #82 
Lester, PA 19 1 13 
ATTN: Code 402A (P. Briegel) 

Subject: NAVY RAC - CONTRACT NO. N62472-94-D-0398 
GROUNDWATER TREATMENT FACILITY -NETC RHODE ISLAND 
DELIVERY ORDER #00 1 1 
RESPONSE TO NAVAL ENVIRONMENTAL HEALTH CENTER (NEHC) COMMENTS 
DRAFT INCIDENT PREVENTION PLAN 

Dear Mr. Briegel: 

We have reviewed the Navy comments, provided by the NEHC, regarding the draft ~ncident Prevention 
Plan (IPP) for the subject project. The comments and our responses are presented below. 

1. COMMENT: Page 2, Section 2.1, "Purpose": 

a) The fourth sentence states, "This facility has been operating since March 1995 and , 
according to Navy personnel, the influent is considered clean." Information describing what is 
meant by "clean" is not provided and it is unclear what is to be accomplished at this site (i.e., 
remediation of contaminated groundwater). If remediation of chemically contaminated 
groundwater is performed, then guidance found in 29 CFR 1910.120 and 29 CFR 1926.65 must 
be adhered to. 

b) The fifth sentence states, "all activities performed under this IPP will comply with applicable 
parts of the Foster Wheeler Environmental Corporation Health and Safety Program Manual." 
Information is not provided stating where this document is located on-site. 

NEHC Recommended that FWENC: 
a) Review anticipated site operations and clearly state what is required. 
b) Clearly state where this program is to be maintained on-site. 



May 21, 1996 
1284.001 1.96.0290 - Page 2 

RESPONSE: 
a) This facility has been operating since March 1995 and the analytical results for the organic 
compounds in the groundwater influent are below limits of detection. Therefore, there are no 
contaminants of concern. This was stated in section 2.1 of the final IPP. 

b) The manual will be maintained at the office located on-site. 

2. COMMENT: Page 3, Section 2.3, "Application": 

This section states, "The IPP applies to all personnel involved in remediation activities who wish 
to gain access to active work area, including but not limited to: Navy Representatives, Foster 
Wheeler Environmental and subcontractors." 

NEHC Recommended: that each subcontractor, as a minimum, provide their own "task- 
specific" hazard analysis. 

RESPONSE: 
There will be no subcontractors as part of this work. The section will be changed to state, "The 
IPP applies to all personnel involved in remediation activities who wish to gain access to active 
work areas, including but not limited to: Navy Representatives and Foster Wheeler 
Environmental," in the final IPP. 

3. COMMENT: Page 3, Section 3.0, "Project Organization and Responsibilities": 

No company official has been assigned to establish communications with the NOSCMOSCDR., 
the LEPC, and other potential emergency response organizations. 

NEHC Recommended: that FWENC assign these coordination activities to an appropriate 
company official. 

RESPONSE: 
Mr. Todd Wert, the system operator, is the company official assigned to establish 
communications with the NOSC/NOSCDR, the LEPC, and other potential emergency response 
organizations. 

4. COMMENT: Page 7, Section 7.1, "PPE Selection": 

The stated levels of PPE are listed as Level D or Modified Level D. However, in Appendix B, 
first page of Activity Hazard Analysis," under "Control Measures" for the task titled, "General," 
it states, "Provide level C protection, if necessary." No information is provided stating how this 
determination is to be made. 

NEHC Recommended: that FWENC review the PPE levels for these tasks and revise them as 
necessary to maintain consistency throughout the document. 
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RESPONSE: 
Appendix B, first page of Activity Hazard Analysis," under "Control Measures" for the task 
titled , "General," will be corrected to state "Provide level D or modified level D protection". 

5. COMMENT: Page 8, Section 8.0, "Air Monitoring Requirements": 

The paragraph states, "... there will be no real-time air monitoring performed due to the absence 
of volatile contaminants in the groundwater, as indicated by Navy personnel." However, on page 
3, Section 2.4, "Summary of Major Risks," the first bullet cites, "Exposure to volatile organic 
compounds and raw material during 0 & M activities." Again in Appendix B, first page of the 
"Activities Hazard Analysis," under "Potential Hazards" for the task titled, "General"' it cites 
"Chemical exposure to TPH via inhalation and skin." Due to the conflicting information, it is 
unclear what hazards exist at this site. 

NEHC Recommended: that an appropriate air monitoring program be established, particularly 
initial entry monitoring prior to daily or periodic entry. 

RESPONSE: 
Since the organic contaminant levels in the influent have been below limits of detection, an air 
monitoring program will not be established. The inconsistency was addressed in the final IPP. 

6. COMMENT: Page 8, Section 9, "Zones, Protection and Communications": 

a) The last sentence of Section 9.1, "Site Zones," states, "As a result, during normal operations 
the entire GWTF is classified as a support zone (SZ)." The first sentence, Section 9.1.1, "Work 
Zone (WZ)," states, "The WZ is the suspected area of contamination or exposure and presents 
the greatest potential for worker exposure," and the first sentence of Section 9.1.3, "Support 
Zone (SZ)" states, "The SZ is an uncontaminated area (control room) that will be used for 
supporting 0 & M operation." EPA defines the WZ as an area of known potential for worker 
exposure to site contaminants. 

b) The third bullet, Section 9.2, "General Rules" states, "Consumption of food and drink is 
permitted only at the operator's desk. Hands and face must be washed upon leaving the GWTF 
and before eating, drinking, chewing gum or tobacco, and smoking or other activities which may 
result in ingestion of contaminants." 

NEHC Recommended: 
a) That the GWTF be treated as a work zone and , if the control room is directly accessible from 
the outside of the building, it should be established as the SZ. 
b) FWENC recommend that any activities that might result in ingestion of site contaminants be 
restricted to areas outside of the GWTF. 

RESPONSE: 
a) The recommendation will be included in the text, "GWTF normal operation ... GWTF is 
classified as a work zone (WZ), but will only require level D protection ... or process chemical is 
possible, a special work zone area will be established around that activity to 
control ... contaminants. The remaining GWTF areas will be consider normal operations. 
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Personnel performing activities within an established special work zone will meet requirements 
of 29 CFR 19 10.120 (e). If chemicals are detected in the influent, any personnel inside the 
GWTF will be notified of the establishment of a special WZ and be required to remain outside of 
these zones." 

b) The office space inside the GWTF will act as a support zone (SZ), since it has a door and 
walls which separate it from the rest of the work area. 

7. COMMENT: Page 10, Section 10.2, "Noise": 

This paragraph states, "Noise is a potential hazard associated with the operation of the treatment 
system. Noise monitoring is not part of the IPP. Hearing protection devices will be worn if the 
operator has to shout to a co-worker to communicate at a distance of 3 feet." Information is not 
provided stating that a hearing conservation program has been developed and implemented. 

NEHC Recommended: that, the final IPP, include an appropriate method to quantify sound 
pressure levels in accordance with 29 CFR 1910.95. 

RESPONSE: 
Section 10.2 will be changed in the final IPP to state that, "all FWENC employees 
receive an audiogram as part of their pre-employment medical examination, per FWENC 
HS 4-4. Based upon our operating experience with this type of facility, the sound 
pressure level is less than 70ldBA. 

8. COMMENT: Page 1 1, Section 12.0, "Medical Surveillance": 

Information is not provided stating that the medical surveillance program is performed by or 
under the direct supervision of a certified occupational health physician. 

NEHC Recommended: that the final IPP, provide pertinent information as required by 
NavyMarine Corps Installation Restoration Manual (February 1992). 

RESPONSE: 
The FWENC medical surveillance program in supervised by Dr. Peter Greaney, a Board 
Certified Physician. NEHC recommendation included in the final IPP. 

9. COMMENT: Page 12, Section 13 .O, "Emergency Response Plan": 

a) Information is not provided for periodic exercising of emergency response plan or for 
critiquing the exercise or incident. 

b) Section 13.5.1, "Emergency Telephone Numbers": The list is noted to be incomplete or 
inaccurate. For example, it does not include the telephone number for the NOSCINOSCDR, 
LEPC or a civilian medical treatment facility. A 1-800 telephone number is provided for a 
poison control center. Information available to this office indicates that Rhode Island does not 
have an in-state 1-800 poison control center listing. Additionally, no map or written directions to 
the base or civilian medical facilities is provided. 
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NEHC Recommended that: 
a) Include guidance for exercising and critiquing emergency response plan in the final IPP. 
b) Revise the list to include all appropriate emergency response personnel. Telephone numbers 
should be verified prior to commencing on-site operations. We also recommend adding a map 
clearly depicting the route(s) to the medical facilities. 

RESPONSE: 
a) The treatment plant operator is aware of his role under section 13.0 and a revision to Section 
13.0 was made in the final IPP. 

b) A map was included in the final IPP. The list of emergency phone numbers was corrected and 
verified as to accuracy. 

10. COMMENT: Page 16, Section 13.8, "Overt Chemical Exposure": 

The second paragraph addressing "Eye Contact," states, "An emergency eyewash is located in 
the guard house.' It is unclear if this is in close proximity to the site of potential exposures. The 
American National Standards Institute (ANSI) states, "Emergency eyewash units shall be in 
accessible locations that require no more than 10 seconds to reach and should be within a travel 
distance no greater than 100 feet from the hazard." The maximum time required to reach the 
eyewash should be determined by the potential effect of the chemical. For a strong acid or 
caustic, the eyewash should be immediately adjacent to or within ten feet of the hazard. 

NEHC Recommended: that information in the final IPP stzite that the emergency eyewash 
units are positioned to meet the criteria of ANSI Standard 2358.1-1990. 

RESPONSE: 
The eyewash is located in the GWTF and not the Guard House. The revision to Section 13.8 was 
made in the final IPP. 

11. COMMENT: Page 17, Section 13.9, "Decontamination During Medical Emergencies": 

The first sentence states, "If emergency life-saving first aid and/or medical treatment is required, 
normal decontamination procedures may need to be abbreviated or omitted." 

NEHC Recommended: that FWENC rephrase the sentence to indicate that decontamination 
may be deferred (not omitted.) 

RESPONSE: 
The revision to Section 13.9 was made in the final IPP. 

12. COMMENT: Page 19, Section 14.0, "Training": 

a) Section 14.1, "Site -Specific Training," contains no information that site workers have 
received OSHA mandated training for hazardous waste operations. Additionally, no information 
is provided regarding periodic "tail-gate' or "tool-box" safety meetings. 
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b) Section 14.2, "First Aid and CPR": This paragraph states, " It is ex~ected (emphasis ours) 
that a minimum of one person at the NETC site will be trained in first aid and cardiopulmonary 
resuscitation (CPR) in order to render aid if needed." 

NEHC Recommended that: 
a) In the final IPP, clearly state the specific types of hazardous waste training site workers have 
received. Additionally, it is suggested that copies of employee training certificates be kept on- 
site for the duration of the project. 

b) We recommend at least two trained employees certified in CPR and First Aid, be present on- 
site at all times work is being performed. These employees should also have received 
appropriate blood borne pathogens training as required by 29 CFR 19 10.1030. 

RESPONSE: 
a) The treatment plant operator has not received OSHA 19 10.120 training because the training 
requirements of 1910.120 do not apply as the GWTF is processing non-hazardous water. The 
operator was given instruction by the PHSM that included, but was not limited to the following: 

1. IPP discussion on his duties and responsibilities. 
2. Type of PPE to be worn and how to donldoff. 
3. Hazard communication training, i.e., labels, msd's. 
4. Process hazards review and analysis. 

b) Only a single part-time operator will operate the system at all times. He has access to an on- 
site phone and emergency phone numbers and notification procedures. 

If you have any questions or comments, please do not hesitate to call me at 215-702-4074. 

Very truly yours, 

v+-. 
Arthur . Holcom , P.E., C.I.H. 
Program Manager 

ABWeh 
Attachment 

cc: A. Aziz, FWENC 
G. Coppi, FWENC 
D. Kopcow, FWENC 
File 



FOSTER w WHEELER 
FOSTER WHEELER ENVIRONMENTAL CORPORATION 

CIDENT PREVENTION PLAN 

Site: Naval Education and Training Center 

Location: Newport, Rhode Island 

Prepared By: Foster Wheeler Environmental Corporation 

Date Prepared: May 20,1996 

Revision: 0 

Delivery Order: 0011 

Project Description: Operation and Maintenance of the Tank Farm #5 Groundwater 
Remediation Pump and Treat System 

Overall Hazard: Low 

Includes Navy Comments from April 11,1996 

FOSTER WHEELER ENVIRONMENTAL CORPORATION, FOSTER WHEELER 
SUBCONTRACTORS, AND THE DEPARTMENT OF THE NAVY DO NOT GUARANTEE 
THE HEALTH OR SAFETY OF ANY PERSON ENTERING THIS SITE. DUE TO THE 
NATURE OF THIS SITE AND THE ACTIVITY OCCURRING THEREON, IT IS NOT 
POSSIBLE TO DISCOVER, EVALUATE, AND PROVIDE PROTECTION FOR ALL 
POSSIBLE HAZARDS WHICH MAY BE ENCOUNTERED. STRICT ADHERENCE TO THE 
HEALTH AND SAFETY GUIDELINES SET FORTH HEREIN WILL REDUCE, BUT NOT 
ELIMINATE, THE POTENTIAL FOR INJURY AT THIS SITE. THE HEALTH AND SAFETY 
GUIDELINES IN THIS PLAN WERE PREPARED SPECIFICALLY FOR THIS SITE AND 
SHOULD NOT BE USED ON ANY OTHER SITE WITHOUT PRIOR RESEARCH AND 
EVALUATION BY TRQNED HEALTH AND SAFETY SPECIALISTS. 
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1.0 PLAN IDENTIFICATION AND APPROVALS 

APPROVALS 

By their signatures, the undersigned hereby certify that this Incident Prevention Plan (IPP) for 
the operation and maintenance of the groundwater remediation pump and treat system has been 
reviewed and approved for the Naval Education and Training Center Site located in Newport, 
Rhode Island. 

Date / / 

Site Contact Date 

$12 I 
Date 



2.0 INTRODUCTION 

2.1 Purpose 

This Incident Prevention Plan (IPP) addresses the health and safety practices that will be employed 
by all site workers participating in the groundwater remediation located at the Naval Education and 
Training Center (NETC) located in Newport, RI . The IPP takes into account the specific hazards 
inherent to the NETC site and presents the minimum procedures to be followed by Foster Wheeler 
Environmental Corporation, its subcontractors, and all other on-site personnel in order to avoid and, 
if necessary, protect against health and/or safety hazards. The format of an IPP was chosen instead 
of a HASP because of the low potential for employee exposure to groundwater contaminants. This 
facility has been operating since March 1995 and, the analysis of influent water indicated that, the 
organic compound levels are below limits of detection. All activities performed under this IPP will 
comply with applicable parts of the Foster Wheeler Environmental Corporation (FWENC) Health 
and Safety Program Manual. The manual will be stored at the office located on-site. Modifications 
to the IPP may be made with the approval of the PHSM using the Field Change Request form 
found in Appendix A. 

2.2 Scope 

2.2.1 Qperation and Main tenance (O&M) of the Groun dwater Remediation Pum? and Treat 
Svstem 

This IPP has been developed to address health and safety concerns relative to the Operation and 
Maintenance of the groundwater remediation pump and treat system. The remedial action activities 
include the following tasks: 

Vessel charging 
Raw materials handling 
Influentfeffluent sampling 
Waste disposal 

The treatment system as designed and installed is nearly self operating. The treatment system 
operator needs approximately three hours per day to perform standard system monitoring and 
maintenance procedures. This includes replenishing treatment chemicals, reading and recording 
pH, pressure, and flow gages, and performing additional maintenance as may be required. 

The groundwater treatment process consists of thirteen extraction wells and an associated treatment 
system. Groundwater removed from the extraction wells is pumped to the treatment building 
where the primary treatment is Ultraviolet Oxidation and Activated Carbon. Prior to chemical 
treatment, solids and dissolved metals are removed from the influent stream via chemical addition , 

of flocculants, clarifiers and filtration from sandlgravel filters. 



2.3 Application 

The IPP applies to all personnel involved in the remediation activities who wish to gain access to 
the active work area, including but not limited to: 

Navy representatives 
Foster Wheeler Environmental employees 

2.4 Summary of Major Risks 

The IPP has been developed to address the following major risks during the groundwater 
remediation actions at the Naval Education and Training Center (NETC) site located on Newport 
Naval Base. 

Exposure to raw materials during O&M activities; and 
Safety hazards that may arise during O&M activities. 

3.0 PROJECT ORGANIZATION AND RESPONSIBILITIES 

This section specifies the Foster Wheeler Environmental Project Organization. Foster Wheeler 
Environmental will manage the project. 

3.1 Project Manager (PM) - Dan Kopcow 

Has the overall responsibility for the health and safety of site personnel 
Ensures that adequate resources are provided to the field staff to carry out their 
responsibilities as outlined below 
Participates in periodic inspections 

3.2 Program Health and Safety Manager (PHSM) - Grey Coppi 

Provides for the development and approval of the IPP 
Serves as the primary contact to review health and safety matters that may arise 
Approves revised or new safety protocols for field operations 
Coordinates revisions of this IPP with field personnel 
Assists in the investigation of major accidents 
Conducts periodic inspections for compliance with the IPP 



3.3 Treatment Plant Operator - Todd Wert 

Mr. Todd Wert, the system operator, will be the company official assigned to establish 
communications with the NOSC/NOSCDR, the LEPC, and other potential emergency 
response organizations. 

Performs work in compliance with this IPP 
Notifies the PM and the PHSM of all accidentslincidents 
Completes and maintains Accidenflncident Report forms 
Reports to PM and the PHSM to provide summaries of field operations and progress 
Maintains health and safety field log books 
Takes steps necessary to correct unsafe acts or conditions 
Establishes communications with the NOSC/NOSCOR, the LEPC and other potential 
emergency response organizations 

4.0 SITE HISTORY AND PROJECT DESCRIPTION 

4.1 Location 

The NETC is located at the Newport, Rhode Island, Naval base, in the towns of Newport, 
Middletown and Portsmouth, Rhode Island, approximately 25 miles southeast of Providence, RI. 
The Naval Base facility is shown in Figure 4-1. 

4.2 Site Background and Description 

The groundwater was believed to be contaminated with waste oil from a leaking underground 
storage tank fann. 

5.0 POTENTIAL HAZARDS OF THE SITE AND RISK EVALUATION 

5.1 Chemical Hazards 

Exposure to in-situ chemical hazards during O&M operations is not expected to be a concern as 
referenced by past groundwater sampling results. The potential for exposure will be low as long 
as procedures outlined in this IPP are followed and that the proper personal protective equipment 
(PPE) is utilized, where appropriate. 

Material Safety Data Sheets for process chemicals (raw materials) that will be used during 
general O&M operations will be contained in Appendix F when they are obtained. Raw 
materials to be used on-site include: 

Flocculent 
Sulfuric acid 
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Sodium hydroxide 
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5.2 Physical Hazards 

Most physical hazards and their control measures are discussed in the Activity Hazard Analysis 
for O&M operations. The following hazards have been identified: 

Slips, trips, and falls 
Strains and sprains 
Cuts / punctures 
Fires 
Lockout/tagout. 

The risk of exposure to safety hazards during O&M operations is low to moderate. 

5 3  Safety Hazards 

Most safety hazards are discussed in the Activity Hazard Analyses for the different phases of O&M 
operations. Hazards that may arise include those fiom poor housekeeping; equipment operation; 
the use of hand and portable power tools; handling and storage of raw materials; use of electrical 
power; and work on elevated work surfaces or platforms. 

The risk of exposure to safety hazards during this project is low. In addition to the AHAs, standard 
work rules and other safety procedures are described in Section 10 of this IPP. 

6.0 ACTIVITY HAZARD ANALYSES (AHAs) 

Activity Hazard Analyses (AHAs) have been developed for each major phase of work planned to 
take place during the O&M operations of the groundwater remediation pump and treat system for 
the NETC site located on the Naval Base. The AHAs reflect the hazards discussed in Section 5.2 
and some control measures. 

Additional AHAs should be developed by the PHSM, or designee, for all unanticipated phases of 
work and 1 or prior to working on a new task. 

The AHAs will be used to instruct person(s) on the hazards of activities during a phase 
preparatory meeting prior to commencement of each task. AHAs are included in Appendix B 
for the following phases of work: 

Vessel charging 
Product sampling 
Raw material handling 
Waste disposal 



7.0 PERSONAL PROTECTIVE EQUIPMENT 

The personal protective equipment (PPE) represents the hazard analysis and PPE selection 
required by 29 CFR 1910.132. For the purposes of PPE selection, the PHSM or designee are 
considered competent persons. The signatures on the fiont of the IPP constitute certification of 
the hazard assessment. For activities not covered by the IPP, the operator will conduct the 
hazard assessment and select the PPE using the blank form provided in Appendix C and shall 
certifjr the assessment by signing the form. PPE selection will be made in consultation with the 
PHSM. 

Modifications for initial PPE selections may also be made by the operator in consultation with the 
PHSM. A written justification for downgrades will be provided to the PHSM for approval as a 
field change request. 

7.1 PPE SELECTION 

Activity 

Normal Plant Operations 
Charging Vessels/Mixing Chemicals 
Sampling Influent 1 Effluent 
Materials Handling 
Spill Response 

Hard Hat * 
Safety Glasses 
Steel-toed Work Boots 
Rubber Gloves* 
Outer Cotton Gloves* 
Hearing Protection * 

* Optional 
* * ~ d d  splash shield during mixing and handling chemicals 

D 
D Mod with Full face shield 
D with rubber gloves 
D Mod 
D Mod 

Level D Modified 

Hard Hat * 
Safety Glasses * * 
Steel-toed Work Boot 
Vinyl Liquid Proof Apron 
Rubber Gloves 
Neoprene or Nitrile 
Outer Booties or 
Outer Boots - Rubber 
Hearing Protection * 



8.0 AIR MONITORING REQUIREMENTS 

During O&M operations for the Groundwater Remediation Activities, there will be no real-time 
air monitoring performed due to the absence of volatile contaminants in the groundwater, as 
indicated by Navy personnel. 

9.0 ZONES, PROTECTION AND COMMUNICATION 

9.1 Site Zones 

The NETC Groundwater Treatment Facility (GWTF) was designed in order to reduce or eliminate 
the potential for exposures (to operating personnel) to less than the OSHA PEL'S during normal 
operations. As a result, protective clothing during normal operations is Level D. During normal 
operations, all systems are sealed and the passive vacuum system is drawing vapors fiom tanks. As 
a result, during normal operations the entire GWTF is classified as a work zone (WZ), but will only 
require Level D protection. 

During maintenance activities andlor other activities where contact with contaminants or process 
chemicals is possible, the special work area will be established around that activity which will 
require an upgrade to modified Level D protection to control the exposure to and spread of 
contaminants. The remaining GWTF areas will be considered normal operations. 

Any WZs and CRZs established inside of the GWTF will be properly demarcated as described 
below. Any personnel inside of the facility will be notified of the establishment of special WZs and 
CRZs and to remain outside of these zones. 

9.1.1 Work Zone (WZ) 

The WZ is the suspected area of contamination or exposure and presents the greatest potential for 
worker exposure. A WZ will also be established when contact with site contaminants or process 
chemicals is likely. Personnel entering WZs must wear the required levels of protection for the 
activity being performed and receive Hazard Communication Training according to the FWENC 
Health and Safety Program Manual (HS 4-2). See Section 7.1 for task specific PPE information. 

Work zones shall be identified through the use of caution tape and stanchions. The WZ must 
include all areas of potential exposure and usually will extend at least 5 feet fiom the work activity. 
The zone size will be modified as necessary based upon the work being performed. 



9.1.2 Contamination Reduction Zone (CRZ) 

The CRZ is established as a buffer between the WZ and the support zone. The CRZ shall provide 
sanitary towelettes for personnel and a method for collecting used PPE and other miscellaneous 
items used during O&M activities. The CRZ area will be located near the door to the office 
(support zone). 

9.1.3 appor t  Zone (SZ) 

The SZ is an uncontaminated area (control room) that will be used for supporting O&M 
operation. The SZ provides for personnel communications and emergency response equipment. 
Potentially contaminated personnel I materials are not allowed in this zone. The only exception 
to this will be appropriately packaged 1 decontaminated and labeled samples. The office space in 
the GWTF will act as a support zone since it has a door and walls which separate it fiom the rest 
of the work area. 

9.2 General Rules 

The following requirements are necessary to protect the health and safety of workers at the site. 

Toasters, toaster ovens and microwave ovens are prohibited in the GWTF. 

Smoking is prohibited in the GWTF Building. Smoking is permitted outside the GWTF 
only in designated areas. 

Consumption of food and drink is permitted only at the operator's desk. Hands and face 
must be washed upon leaving the GWTF and before eating, drinking, chewing gum or 
tobacco, and smoking or other activities which may result in ingestion of contaminants. 

Visitors must sign in and out of the site and must be escorted whenever inside of the 
facility. 

All personnel must comply with established safety procedures. Any staff member who does not 
comply with safety policy, will be subject to disciplinary action. Proper decontamination 
procedures, if necessary, must be followed before leaving the WZ. 

10.0 SAFETY CONSIDERATIONS 

10.1 Fire 

Storage of flammable liquids (fuels, solvents) indoors will be discouraged. All raw materials will 
be appropriately segregated and stored per their MSDS's. The treatment plant operator will receive 



Hazard Communication Training according to section HS 4-2 of the FWENC Health and Safety 
Program Manual and will be provided by the PHSM. Tanks and piping will be labeled as to their 
constituents and numbered per the P&ID. 

In the event of a fire, procedures will include immediately evacuating the work zone, 
notification of the Naval fire department and other appropriate emergency response groups. No 
personnel will fight a fire beyond the stage where it can be put out with an ABC-type portable 
fire extinguisher (incipient stage). The facility will have as a minimum, two ten pound ABC-type 
fire extinguishers. 

10.2 Noise 

Noise is not expected to be a potential hazard associated with the operation of the treatment system. 
Noise monitoring is not a part of this IPP. Hearing protection devices will be worn if the operator 
is around a piece of process equipment which requires him to have to shout to a co-worker at a 
distance of 3 feet to be heard. All FWENC employees receive an audiogram as part of their pre- 
employment examination. 

103 Fall Protection 

When working on surfaces greater than 6 feet aboveground, the operator shall be provided with fall 
protection that may include: 1) personal fall arrest system; 2) standard rails; and, 3) other fall 
protectionlprevention methods approved by the PHSM. 

10.4 Confined Space 

Confined Space / Limited Egress areas must be identified and labeled as a Confined Space. At this 
time it is not anticipated that employees will need to enter a confined space; however, if confined 
space work is required, the PHSM shall be notified and the Corporate Confined Space Program (HS 
6-2) will be followed. Entry into a confined space shall not be attempted until the proper training 
for the application is provided. 

10.5 Other Considerations 

Depending on the activities included in the O&M operations, other Foster Wheeler programs and 
procedures will be implemented at the site. Examples include: 

Material Storage -- HS 3-7 (flammable, compressed gases, corrosives, radiation 
sources) 

LockoutlTanout -- HS 6-5 (procedures shall be developed and followed if the 
operator is expected to perform system repairs and maintenance of the water , 

treatment plant) 



10.6 General Health and Safety Work Rules 

A list of work rules has been included in the Foster Wheeler Environmental Health and Safety 
Program Manual (HS 3-6). These rules have been incorporated into the IPP as Appendix D. The 
work rules will be posted in a conspicuous location at the site. 

11.0 WASTE DISPOSAL PROCEDURES 

All discarded materials, waste materials or other objects shall be handled in such a way as to 
preclude the potential for spreading contamination, creating a sanitary hazard or causing litter to be 
left on site. All potentially contaminated materials, e.g., clothing, gloves, etc., will be bagged or 
drummed as necessary, labeled and segregated for disposal. Liquid rinsate will be collected, 
drummed, labeled and stockpiled on-site for final disposition or pumped into the treatment system. 
All non-contaminated materials shall be collected and bagged for appropriate disposal as non- 
hazardous solid waste. 

/ 

12.0 MEDICAL SURVEILLANCE REQUIREMENTS 

All contractor and subcontractor personnel performing field work where the potential for 
exposure to contaminants exist at the site are required to have passed a medical surveillance 
examination reviewed by a certified occupational physician in accordance with 29 CFR 
19 10.120(f). This requirement shall be evaluated by the PHSM person on a case-by-case basis. 

According to OSHA standard 1910.120(f), an employer must establish a medical surveillance 
program for: 

All employees exposed or potentially exposed to hazardous substances or health 
hazards above the permissible exposure limits for more than 30 days per year: 

Workers exposed above the published exposure levels (if there is no permissible 
exposure limit for these substances) for 30 days or more a year: 

Workers who wear approved respirators for 30 or more days per year on site: and 

Workers who are exposed to unexpected or emerpencv releases of hazardous wastes 
above exposure limits (without wearing appropriate protective equipment), or who 
show signs, symptoms, or illness that may have resulted from exposure to hazardous 
substances. 



All FWENC personnel performing field work where potential exposure to contaminants exist at 
the site are required to have passed a medical surveillance examination in accordance with 29 
CFR 1910.120(f). 

A medical clearance was issued to the treatment plant operator as part of the FWENC pre- 
employment physical examination. The FWENC Corporate Medical Consultant, Dr. Peter 
Greaney, a board certified occupational physician, administers the FWENC medical surveillance 
program. 

12.1 General 

Foster Wheeler personnel working at the NETC site will have completed a medical examination 
prior to performing O&M operations. The medical examination requirements are identified 
below: 

Medical and occupational history 
General physical examination (including evaluation of major organ system) 
Urinalysis with microscopic examination 
CBC 
Chemistry panel 
Electrocardiogram 
Chest X-ray 
Urine analysis screening for the presence of drugs 

12.2 Medical Data Sheet 

A medical data sheet is provided in Appendix E. This medical data sheet will be completed by 
all on-site personnel and kept at the site. Where possible, this medical data sheet will accompany 
the personnel needing medical assistance or transport to hospital facilities. The medical data 
sheet will be maintained in a secure location, treated as confidential, and used only on a need-to- 
know basis. 

13.0 EMERGENCY RESPONSE PLAN 

This section establishes procedures and provides information for use during a project emergency. 
Emergencies happen unexpectedly and quickly and require an immediate response; therefore, 
contingency planning and advanced training of staff are essential. Specific elements of emergency 
support procedures which are addressed in the following subsections include communications, local 
emergency support units, preparation for medical emergencies, first aid for injuries incurred on site, , 

record keeping, and emergency site evacuation procedures. Emergency procedures will be tested at 
least once a quarter to make sure emergency contact personnel are still available at the numbers 
posted. 



13.1 Responsibilities 

13.1.1 P r o m  Health and Safety Man- (PHSM) 

The PHSM oversees and approves the Emergency ResponselContingency Plan and performs audits 
to determine that the plan is in effect and that all pre-emergency requirements are met. The PHSM 
acts as a liaison to applicable regulatory agencies. 

13.1.2 Treatment Plant Operator: 

The Treatment Plant Operator is responsible for ensuring that all personnel are evacuated safely 
and that machinery and processes are shut down or stabilized (if permitted in the O&M Manual) in 
the event of a stop work order or evacuation. The Operator is required to immediately notify the 
PHSM of any fatalities or catastrophes (three or more workers injured and hospitalized) so that the 
PHSM can notify OSHA within the required time frame (eight hours). The PHSM and the PM will 
be notified of all OSHA recordable injuries, fires, spillslsplashes to body, releases or equipment 
damage in excess of $500 within 24 hours. 

The Emergency Coordinator is the Treatment Plant Operator. The EC shall locate emergency 
phone numbers and identify hospital routes. 

It is recognized that the treatment plant operator will be working alone during most of this project. 
Nevertheless, whenever additional personnel enter the GWTF to perform limited duties, helshe will 
be given a basic understanding of the requirements of the IPP and hidher responsibilities. 

The EC shall implement the Emergency ResponselContingency Plan whenever conditions at the 
site warrant such action. The EC will be responsible for prior coordination of the emergency 
treatment and transport of site personnel as necessary, and notification of emergency response units. 

Site personnel, when applicable, are responsible for understanding their roles with regard to the 
Emergency ResponseIContingency Plan and the procedures contained herein. 

Site Personnel are expected to notify the EC of situations that could constitute a site emergency. A 
meeting shall take place between the site response chief and the project manager to discuss roles. 

Base personnel shall not enter the GWTF and shall await the arrival of the treatment plant operator. 



Table 13-1 

Contact Firm or Agency Telephone Number 
Police NETC 91 1 or 401-841-3241 

Portsmouth State 9 1 1 or 40 1-683-0300 
9 1 1 or 40 l-849-UM 

Fire NETC Portsmouth 91 1 or 401-841-3333 
91 1 or 401-683-1 155 

Hospital Newport Hospital 40 1-845- 1640 
Ambulance NETC Newport Fire Department 9 1 1 or 40 1-841 -2222 

9 1 1 or 40 1-846-22 1 1 
Site Superintendent Foster Wheeler Environmental 401-847-4888 
PHSM - Grey Coppi Foster Wheeler Environmental 2 15-702-4079 
SHSO Foster Wheeler Environmental TBD 
Navy ROICC, Navy 401-841-1764 
Ltc. Charles Peterson 
Navy On-Scene Navy Fire Chief 401-841-3333 
Coordinator 
(Nosc 
Local Emergency Planning Newport Fire Department 40 1-847-2695 
Co~mnunity (LEPC) 
Poison Control Center 800-552-6337 
Chemtrec 800-424-9300 
National Response Center 800-424-8802 



13.2 Communication 

The primary form of communication during an emergency between the site and outside 
emergency response groups will be the telephone. Prior to starting operations at the site, the 
emergency phone numbers will be posted in conspicuous locations throughout the site. In 
addition, the emergency numbers will be field tested to assure proper response by emergency 
services. 

13.3 Emergency Equipment 

The following minimum emergency equipment shall be kept and maintained on-site: 

Telephone 
One industrial size first aid kit 
Bum kit 
Spill absorbents and neutralizers 
Shovels/brooms 
Emergency eye wash 1 shower - meeting ANSI approval 2358.1 - 1990 
Two fire extinguishers-ABC type - 10 pound 
One 85 gallon overpack drum 
Two 55-gallon dnuns for waste containerization 
One emergency eye wasldshower - meeting ANSI approval 2358.1-1 990 
Two plastic shovels and two brooms 
Fifty pounds of absorbent such as clay or "DM-ZORB" 
Citric acid or equivalent to neutralize caustic spills 
Lime, baking soda or equivalent to neutralize acid spills - may substitute pH nine 
neutralizer 
Thirtypound pail - available from Lab Safety, for acidbase neutralization 
Twenty-five solvent sheets (diapers) 
Fifty feet of sausage shaped absorbent booms 

13.4 Postings 

The following information shall be posted in the GWTF Building: 

Emergency telephone numbers 
General health and safety rules 
Hospital route 
Job safety and health (OSHA) poster 
Map of emergency equipment locations 
Primary evacuation routes 



13.5 Potential Emergency Situations and Procedures 

A list of emergency telephone numbers is presented in Table 13-1. This list will be posted in a 
conspicuous location and in all vehicles. 

The hospital location map is presented in Figure 13-1. 

13 S.2 Personnel Injury 

The procedures and rules in this IPP are designed to prevent employee injury. However, should an 
injury occur, no matter how slight, it must be reported to the PHSM and PM immediately. 

During the site safety briefing, project personnel will be informed of the location of the first aid 
station(s) that is available on-site. Unless they are in immediate danger, injured persons will not be 
moved until paramedics can attend to them. Some injuries, such as severe cuts and lacerations or 
burns, may require immediate treatment. First aid instructions that can be obtained fiom doctors or 
paramedics, prior to the arrival of the emergency-response squad or before the injured person can 
be transported to the hospital, will be followed. 

13.6 Emergency Site Evacuation Procedures 

In order to mobilize the manpower resources and equipment necessary to cope with a fire or other 
emergency, a clear chain of authority will be established. The EC will take charge of all emergency 
response activities and dictate the procedures that will be followed for the duration of the 
emergency. The EC will assess the seriousness of the situation, and direct the efforts of sitebase 
personnel until the emergency response units arrive, provided that workers have the appropriate 
training and experience necessary to deal with the particular situation. In consultation with the 
PHSM and PM, the EC also may order the closure of the site for an indefinite period. 

All project personnel will be instructed on proper emergency response procedures and locations of 
emergency telephone numbers during the initial site safety meeting. If an emergency occurs, 
including but not limited to fire, explosion or significant release material andfor gas, the operator 
will call the base security, the PM and the PHSM. 

The EC will remain at the site to provide any assistance requested by emergency-response squads 
as they arrive to deal with the situation. 
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13.7 Potential or Actual Fire or Explosion 

Fires may be prevented by adhering to the following precautions: 

Good housekeeping and storage of materials 
Storage of flammable liquids and gases away from oxidizers 
Storage of acids away from caustics 
No smoking within the GWTF 
No hot work allowed 
Grounding and bonding metal containers during transfer of flammable liquids 
Fire extinguishers rated at least 10 pounds ABC 
Monthly inspections of all fire extinguishers 

In the event of a fire or explosion, procedures will include immediately evacuating the site, 
notification of local fire and police departments the PM, PHSM, base personnel and other 
appropriate emergency response groups. Personnel will not fight a fire beyond the stage where it 
can be put out with a portable extinguisher (incipient stage). 

13.8 Overt Chemical Exposure 

Skin Contact: 

Eye Contact: 

Inhalation: 

Ingestion: 

Puncture Wound 
or Laceration: 

Use copious amounts of soap and water. Washlrinse affected areas thoroughly, 
then provide appropriate medical attention. An emergency eyewash shower is 
located in the GWTF. Eyes should be rinsed for 15 minutes upon chemical 
contamination. Skin should also be rinsed for 15 minutes if contact with caustics, 
or acids occurs. 

An emergency eyewash is located in the GWTF. Eyes should be rinsed for a 
minimum of 15 minutes and 1 or continuously while in route to the emergency 
medical facility. 

Move to fresh air and 1 or, if necessary, decontaminate and transport to the 
emergency medical facility. 

Decontaminate and transport to emergency medical facility. 

Decontaminate and transport to emergency medical facility. 



13.9 Decontamination During Medical Emergencies 

If emergency life-saving first aid andlor medical treatment is required, normal decontamination 
procedures may need to be abbreviated or postponed. The operator or designee will accompany 
contaminated victims to the medical facility to advise on matters involving decontamination, when 
necessary. The PM or PHSM will be available for consultation with hospital staff regarding the 
properties of the contaminants if the operator is injured. An MSDS of the known or suspected 
contaminants will be brought or faxed to the hospital following the incident. The outer garments 
can be removed on site if they do not cause delays, interfere with treatment or aggravate the 
problem. Respiratory equipment must always be removed. Protective clothing can be cut away. If 
the outer contaminated garments cannot be safely removed, a plastic barrier shall be placed between 
the injured individual and clean surfaces to help prevent contaminating the inside of ambulances 
andfor medical personnel. Outer garments may then be removed at the medical facility. No 
attempt will be made to wash or rinse the victim on site, unless it is known that the individual has 
been contaminated with an extremely toxic or corrosive material which could also cause severe 
injury or loss of life to emergency response personnel. For minor medical problems or injuries, 
standard decontamination procedures will be followed. 

13.10 Accidenthcident Reporting 

As soon as first aid andor emergency response needs have been met by the Operator (EC), the 
following parties are to be contacted by telephone: 

1. Dan Kopcow, Project Manager - 2 15-702-'lO76 

2. Grey Coppi, Program Health and Safety Manager - 21 5-702-4079 

3. The emplow of any injured worker who is not an employee of Foster Wheeler 
Environmental. 

Written confirmation of the verbal report shall be submitted immediately by site security. The 
report form entitled "Accident I Incident Report" is to be used for this purpose. 

For reporting purposes, the term incident refers to fatalities, lost time injuries, spill or exposure 
to hazardous materials (radioactive, toxic, explosive, flammable or corrosive), fire, explosion, 
damage to property, or potential occurrence of the above. 



13.11 Spill Control and Response 

Proper neutralizing agents should be available based upon the properties of the materials expected 
on-site as well as those brought onto the site. All small hazardous spills/environmental releases 
shall be contained as close to the source as possible. Whenever possible, the MSDS should be 
consulted to assist in determining the best means of containment and cleanup. For small spills 
sorbent materials such as sand, sawdust or commercial sorbents should be placed directly on the 
substance to contain the spill and aid recovery. Any acid spills should be neutralized carehlly prior 
to attempting recovery. All spill containment materials will be properly disposed. A work zone 
around the spill area should be established. 

The following steps should be taken by the Emergency Coordinator: 

1. Determine the nature and major spill components. 

2. Make sure all unnecessary persons are removed fiom the spill area. 

3. Notifjr appropriate response teams and authorities. 

4. If a flammable liquid, gas or vapor is involved, remove or shut down all ignition sources such as 
heaters, and use nonspark andfor explosive proof equipment to contain or clean up the spill; 

5. Increase building ventilation by opening all doors, vents and engage fans. 

6. Use proper PPE when dealing with the spill. 

7. If possible, one or more of the following procedures may be performed: 

- Upright a drum that may have spilled 
- Apply neutralizing agents to the spill 
- Close or open the valve 

13.12 Restoration and Salvage 

Following an emergency, prompt restoration of utilities, overflow protection devices, pressure relief 
valve (F'RV), fire protection equipment and medical supplies will reduce the possibility of further 
losses. Some of the items that may need to be addressed are: 

Resetting of process parameters: 

Lowhigh alarm setpointslflow controllers 
Refilling fire extinguishers 
Refilling first aid supplies 
Replacing used containment and absorbent materials 



14.0 TRAINING 

14.1 Site-Specific Training 

Prior to commencement of field activities, all field personnel assigned to the project will have 
completed training that will specifically address the activities, procedures, monitoring, and 
equipment used in the site operations. It will include site and facility layout, hazards and 
emergency services at the site and will highlight all provisions contained within this IPP. This 
training will also allow field workers to clarifj anything they do not understand and to reinforce 
their responsibilities regarding safety and operations for their particular activity. Records of work 
training will be kept in the office on-site. 

14.2 First Aid and CPR 

It is expected that a minimum of one person at the NECT site will be trained in first aid and 
cardiopulmonary resuscitation (CPR) in order to render aid if needed. 

14.3 Hazard Communication 

Hazard communication training will be provided in accordance with the requirements contained in 
the Foster Wheeler Environmental Health and Safety Program Manual, Section 4-2. 

15.0 LOGS, REPORTS, AND RECORD KEEPING 

The following is a summary of required health and safety logs, reports, and recordkeeping to be 
maintained by the treatment plant operator when applicable. 

15.1 Field Change Request (FCR) 

This form will be completed to initiate a change to the IPP. The approval of the PHSM and 
Program Manager or designee is required. The original will be kept in the project file. 
Approved changes will be reviewed with affected field personnel at a safety briefing. Copies 
will be distributed to the Client Representative. 

15.2 Accident 1 Incident Reports 

The incident reporting and investigations will follow the procedures described in Section 13.10 
of this IPP and Foster Wheeler Environmental Corporation Health and Safety Program Manual, . 
section HS 1-8. 



15.3 Medical and Training Records 

Verification of personnel training and medical qualifications must be reviewed by the PM, 
PHSM andlor designee prior to assignment. Medical records for all site personnel will be 
maintained by the CMC in accordance with Foster Wheeler Environmental Corporation Health 
and Safety Program Manual, Section HS 1-8. 

16.0 REFERENCES 

1. Foster Wheeler Environmental, 1995 Health and Safety Program Manual 

2. BNA Safely CD, February 1996, Federal Regulations, Title 29, Parts 19 10 & 1926 

3. Operation and Maintenance Manual, August 1995 

4. Interim Remedial Action Naval Education and Training Center, Prepared by Zenone, Inc. 

17.0 FIELD PERSONNEL REVIEW FORM 

The Field Personnel Review Form serves as documentation that field personnel have read, or 
have been informed of, and understand the provisions of the IPP. It is maintained on site as a 
project record. Each person shall sign this section after site training is completed and prior to the 
commencement of field activities. 





ACTIVITY HAZARD ANALYSIS 

Other 

General 

Location: 
General Work Areas 

Analysis Performed By: 
Grev P. CODD~ 

1. Chemical Exposure to raw 
materials via inhalation and skin 

2. Slips, trips, falls 

3. Manual lifting and material 
handling 

4. Fire 

5. Spills, overflows 

Estimated Start Date: 
March 13, 1996 

Analysis Approved By: 
Grev P. CODD~ 

1. Provide adequate level of protection upon task 
ventilation i.e., fans, vents, general ventilation. 

Provide level "D" or modified Level "D" 
protection 

2. Maintain work areas safe and orderly. 

3. Instruct personnel in proper lifting 
techniques and use lifting aids whenever 
possible. 

4. Smoking not allowed in GWTF. 
Flammables stored properly. 
In-compatibles stored properly. 
Electrical maintenance performed by 
licensed electrican. 
Fire extinguishers available. 

5. Install high alarms with auto shut offs. 
Verify proper system operating 
parameters. 
Provide secondary containment for raw 
materials. 
Hard-pipe transfers, where feasible. 
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ACTIVITY HAZARD ANALYSIS 

Newport, RI 
Phase of Work: 

Delivery of Chemicals 

Iemicals from Drums to 

Location: 
General Work Areas 

Analysis Performed By: 
Grey P. Coppi 

. . .  
1. Contact with hazardous chemicals 
~ s e d  in groundwater treatment 

2. Spill or rupture of container or 
tank 

3. Lifting injuries 

2. Manual Lifting and Material 
Handling 

3. Improper Mixing of Chemicals 

4. Spills 

Estimated Start Date: 
March 13, 1996 

Analysis Approved By: 
Grey P. Coppi 

- 

1. Wear proper PPE and clothing. 

2. Follow proper delivery procedures. 
Have spill equipment readily available. 

a Don't leave delivery personnel alone, 
monitor their activities. 
Maintain safe distances between 
chemicals. 
Follow chemical-specific procedures 
from manufacturers. 

3. Use proper lifting techniques and use lifting 
aids whknever Dossib~e 
, ,,.< '.,..:: .... -, ..... .; .. <:. v>.:.NJ *. .... 

> . . A  ....... ? .................... r . . . . . . . .  r..- > 

1. Wear proper PPE and clothing including 
splash shields, goggles, gloves and apron. 

2. Instruct personnel in proper lifting 
techniques and use lifting aids whenever 
possible. 

3. Follow proper mixing procedures 
described in MSDS andfor O&M Manual such 
as; pour acid slowly into water, constantly 
stirring. 

4. Ensure stable base prior to opening/ 
transfer of chemicals 

Open and transfer only on secondary 
containment 
Use lifting aid and drum movers 
Ensure all drums, piping and tanks are 
clearly labelled. 



ACTIVITY HAZARD ANALYSIS 

ject Identification: 

Phase of Work: 

Vessel Charging and 
Additions 

Influent/EfXluent Sampling 

Location: 
General Work Areas 

Analysis Performed By: 

-- 

1. Manual lifting and material 
handling. 

2. Slips, trips, falls 

3. Caustic acid burns to eyesfskin 

1. Slips, trips, falls 

2. Contact with hazardous chemicals 
(acidbase) used in groundwater 
treatment 

3. Spill of material 

- 
1. Manual lifting and material 
handling. 

2. Slips, trips, falls 

3. Exposure to raw mateials 

Estimated Start Date: 
March 13.1996 

Analysis Approved By: 
Grev P. CODD~ 

1. Instruct personnel in proper lifting 
techniques and use lifting aids whenever 
possible. 

2. Maintain work areas safe and orderly; 
unloading areas should be on level 
level terrain; mark and repair tripping 
hazards if possible. 

3. Wear splash shield, goggles, rubber gloves 
and MOD " D  protection. Use pump to transfer 
liauids into containers. . - 

1. Maintain work areas safe and orderly. 

2. Wear proper PPE and clothing. Modified 
Level D clothing, at a minimum 

3. Avoid spills. Open sample valves 
slowly. Use large container. 

1. Instruct personnel in proper lifting 
techniques and use lifting aids whenever 
possible. 

2. Maintain work areas safe and orderly. 

3. Provide adequate ventilation i.e., fans, 
vents, general ventilation. 

Don PPE when needed 



APPENDIX C 

PPE FORM 
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WORK RULES 



FOSTER WHEELER ENVIRONMENTAL C.ORPORATlON 

GENERAL HEALTH AND SAFETY WORK RULES 

All site personnel must attend each day's Health and Safety Briefing. 

Any individual taking prescribed drugs shall inform the HSO of the type of medication. The 
HSO will review the matter with the Project Health and Safety Manager and the Corporate 
Medical Consultant (CMC), who will decide if the employee can safely work on-site while 
taking the medication. 

The personal protective equipment specified by the HSO and the HASP shall be worn by all 
site personnel. This includes hard hats and safety glasses which must be worn at all times in 
active work areas. 

Facial hair (beards, long sideburns or mustaches) which may interfere with a satisfactory fit 
of a respirator mask is not allowed on any person who may be required to wear a respirator. 

-. .. 
All personnel must sign the site log and the exclusion zone log when used at the site. 

Personnel must follow proper decontamination procedures and shower at the end of the work 
shift. 

Eating, drinking, chewing tobacco or gum, smoking and any other practice that may increase 
the possibility of hand-to-mouth contact is prohibited in the exclusion zone or the 
contamination reduction zone. (Exceptions may be permitted by the PHSM to allow fluid 
intake during heat stress conditions.) 

All lighters, matches, cigarettes and other forms of tobacco are prohibited in the Exclusion 
Zone. 

All signs and demarcations shall be followed. Such signs and demarcation shall not be 
removed except as authorized by the HSO. 

No one shall enter a permit-required confined space without a permit. Confined space entry 
permits must be followed as issued. 

All personnel must follow Hot Work Permits as issued. 

All personnel must use the Buddy System in the Exclusion Zone. 



All personnel must follow the work-rest regimens and other practices required by the heat 
stress program. 

All personnel must follow lockout/tagout procedures when working on equipment involving 
moving parts or hazardous energy sources. 

No person shall operate equipment unless trained and authorized. 

No one may enter an excavation greater than four feet deep unless authorized by the 
Competent Person. Excavations must be sloped or shored properly. Safe means of access and 
egress from excavations must be maintained. 

Ladders and scaffolds shall be solidly constructed, in good working condition and inspected 
prior to use. No one may use defective ladders or scaffolds. 

Fall protection or fall arrest systems must be in place when working at elevations greater than 
six feet for temporary working surfaces and four feet for fixed platforms. 

Safety belts, harnesses and lanyards must be selected by the Supervisor. The user must inspect 
the equipment prior to use. No defective personal fall protection equipment shall be used. 
Personal fall protection that has been shock loaded must be discarded. 

Hand and portable power tools must be inspected prior to use. Defective tools and equipment 
shall not be used. 

Ground fault interrupters shall be used for cord and plug equipment used outdoors or in damp 
locations. Electrical cords shall be kept out walkways and puddles unless protected and rated 
for the service. 

Improper use, mishandling or tampering with health and safety equipment and samples is 
prohibited. 

Horseplay of any kind is prohibited. 

Possession or use of alcoholic beverages, controlled substances or firearms on any site is 
forbidden. 

All accidents, no matter how minor must be reported immediately to the Supervisor. 

All personnel shall be familiar with the Site Emergency Response Plan. 

The above Health and Safety Rules are not all inclusive and it is your responsibility to comply 
with all regulations set forth by OSHA, the FWENC Corporate H&S Manual, the HASP, the 
client, FWENC Supervisors and the HSO. 
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Foster Wheeler Environmental Corporation 

MEDICAL DATA SHEET 

The brief medical data sheet shall be completed by all on-site personnel and will be kept in the 
Support Zone by the HSO as a project record during the conduct of site operations. it accompanies 
any personnel when medical assistance is needed or if transport to a hospital is required. 

Project: 

Name: Home Telephone: 

Address: 

Age: Height: Weight: Blood Type: 

Name and Telephone Number of Emergency Contact: 

Drug or Other Allergies: 

Particular Sensitivities: 

Do You Wear Contacts? 

Provide A Check List Of Previous Illnesses: 

What Medications Are You Presently 

-- - - 

Using? 

Do You Have Any Medical Restrictions? 

Name, Address, And Phone Number Of Personal Physician: 



APPENDIX F 

LOCKOUT/TAGOUT PROCEDURES 
> 



NETC - MIDDLETOWN, RHODE ISLAND 
GROUNDWATER TREATMENT FACILITY 

SITE-SPECIFIC LOCKOUTITAGOUT PROCEDURES - -~ 

Equipment Operation 
Control panel Inspection and repair 

Groundwater Recovery Pumps Inspection, cleaning, and 
repair 

Equalization tank mixer M-1 Inspection, cleaning, and 
repair 

Sodium hydroxide tank feed Inspection, cleaning, and 
pump CIP-05 repair 

Floor sump pump VP-0 1 Inspection, cleaning, and 
repair 

Equalization tank transfer Inspection, cleaning, and 
pump P-0 1 A repair 

Equalization tank transfer Inspection, cleaning and repair 
pump P-0 1 B 

Coagulant mixer M-2 Inspection, cleaning, and 
repair 

Coagulant tank feed pump Inspection, cleaning, and 
CIP-06 repair 

Flocculant mixer M-3 Inspection, cleaning, and 
repair 

Flocculant tank feed pump Inspection, cleaning, and 
CIP-02 repair 

Sludge tank feed pump Inspection, cleaning, and 
SP-0 I repair 

Lockout Method/Location 
Disengage main breaker; lock 
and tag breaker box. 
Disengage main breaker; lock 
and tag breaker box. 
~ i s e n g a ~ e  circuit breaker #2 1, 
lock and tag in "off' position; 
disengage local handswitch, 
lock and tag in "off' position; 
unplug mixer, lock and tag 
mixer plug. 
Disengage circuit breaker #2 1, 
lock and tag in "off' position; 
turn off pump, unplug pump, 
lock and tag pump plug. 
Disengage circuit breaker #2 1, 
lock and tag in "off' position; 
turn off pump, unplug pump, 
lock and tag pump. 
Disengage circuit breaker #2 1, 
lock and tag in "off7 position; 
disengage local handswitch, 
lock and tag in "off' position. 
Disengage circuit breaker #2 1, 
lock and tag in "off' position; 
disengage local handswitch, 
lock and tag in "off' position. 
Disengage circuit breaker #2 1, 
lock and tag in "off' position; 
unplug mixer, lock and tag 
mixer plug. 
Disengage circuit breaker #2 1, 
lock and tag in "off' position; 
turn pump off, unplug pump, 
lock and tag pump plug. 
Disengage circuit breaker #2 1, - - 

lock and tag in "off' position; 
unplug mixer, lock and tag 
mixer duo,. 
Disengage circuit breaker #2 1, 
lock and tag in "off' position; 
turn pump off, unplug pump, 
lock and tag pump plug. 
Disengage circuit breaker #2 1, 
lock and tag in "off' position; 
unplug pump, lock and tag 
Pump plug 



NETC - MIDDLETOWN, RHODE ISLAND 
GROUNDWATER TREATMENT FACILITY 

SITE-SPECIFIC LOCKOUT/TAGOUT PROCEDURES 
Operation 

Inspection, cleaning, and 
repair 

Lockout MethodILocation 
Disengage circuit breaker #21, 
lock and tag in "off' position; 
unplug pump, lock and tag 

~ q u i ~ m e n t  
Equalization tank recycled 
water feed pump P-05 

I pump plug. 
Inspection, cleaning, and I Disengage circuit breaker #2 1, 

pump P-02A repair I lock andtag in "off' position; 
disengage local handswitch, 

I lock and tag in "off' ~osition. 

pump P-02B 
Inspection, cleaning, and I Disengage circuit breaker #21, 
repair lock and tag in "off' position; 

disengage local handswitch, 
lock &d tag in "off" position. 
Disengage circuit breaker #21, 

pump P-04 
Inspection, cleaning, and 
repair lock andtag in "off' position; 

disengage local handswitch, 
lock and tag in "off' position; 
watch pressure gauge as 
pressure relieves; begin work 
when pressure gauge reads 
zero. 

Clearwell tank # 3 mixer M-4 

disengage local handswitch, 
lock and tag in "off' position; 
unplug mixer, lock and tag 

Inspection, cleaning, and 
repair 

I mixer plug. 
Inspection, cleaning, and ( Disengage circuit breaker #2 1, 

Disengage circuit breaker #21, 
lock and tag in "off' position; 

Sulfuric acid tank feed pump 
CIP-03 repair lock and tag in "off' position; 

turn pump off, unplug pump, 
lock and tag pump plug. 
Disengage circuit breaker #2 1, Cleanvell tank #3 transfer 

pump P-03A 
Inspection, cleaning, and 
repair 

- - 
lock and tag in "off' position; 

I disengage local handswitch, 
lock and tag in "off' ~osition. 

pump P-03B 
Inspection, cleaning, and 
repair 

Disengage circuit breaker #2 1, 
lock and tag in "off' position; 

I disengage local handswitch, 

pump CIP-01 
Inspection, cleaning, and 
repair 

lock and tag in "off' position. 
Disengage circuit breaker #2 1, 

I lock and tag in "off' position; 
turn pump off, unplug pump, 

Ultra-violet oxidation unit I Inspection, cleaning, and 
repair 

- .  - - -  . 

lock and tag pump plug. 
Disengage circuit breaker #2 1, - - 

lock and tag in "off' position; 
disengage local handswitch, 
lock and tag in "off' position. 



NETC - MIDDLETOWN, RHODE ISLAND 
GROUNDWATER TREATMENT FACILITY 

SITE-SPECIFIC LOCKOUTITAGOUT PR( 
Equipment 

Air compressor 

Filter press 

Operation 
Inspection, cleaning, and 
repair 

Inspection, cleaning, and 
revair 

--  

Lockout Method/Location 
Disengage circuit breaker #2 1, 
lock &d tag in "off' position; 
drain reservoir of compressed 
air, or lock and tag valve 
handles in "closed" position. 
Disengage circuit breaker #2 1, 
lock and tag in "off' position. 
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FOSTER 

May 2 1, 1996 

WHEELER ENVIRONMENTAL CORPORATION 

File #: 1284.001 1.96.0298 

Commanding Officer 
Northern Division 
Naval Facilities Engineering Command 
10 Industrial Highway, Mail Stop #82 
Lester, PA 19 1 13 
ATTN: P. Briegel (Code 402A) 

Subject: NAVY RAC - CONTRACT NO. N62472-94-D-0398 
NAVAL EDUCATION AND TRAINING CENTER - MELVILLE, RI 
DELIVERY ORDER #0011- DRAFT SITE HEALTH & SAFETY PLAN 
RESPONSE TO COMMENTS 

Dear Mr. Briegel: 

We have reviewed the Navy comments, provided by NEHC, regarding the draft Site Health and 
Safety Plan (SHSP) for the subject project. The comments and our responses are presented 
below. 

1. COMMENT: Page 2, Section 1.3, "Application": This section states "The SHSP applies 
to all personnel in the above tasks who wish to gain access to the active work area, including but 
not limited to: Client representatives, Federal, state or local representatives, and Foster Wheeler 
Environmental employees and subcontractors." 

Recommendations: We recommend that each subcontractor, as a minimum, provide 
their own "task-specific" hazard analysis. 

RESPONSE: FWENC provides subcontractors with the SHSP and an opportunity to 
offer comments. The following has been included in Section 1.3, "Subcontractor will be 
provided an opportunity to review AHAs specifically relating to their task and offer 
comments; however, all subcontractors will be required to follow Foster Wheeler 
Environmental's SHSP." 

2. COMMENT: Page 3, Section 2.0, "Project Organization and Responsibilities": No 
company official has been assigned to establish communications with the NOSCMOSCDR, the 
LEPC, and other potential emergency response organizations. 

Recommendation: Assign these coordination activities to an appropriate company 
official. 

RESPONSE: The assigned Site Superintendent will be the company official assigned to 
establish communications with the NOSCMOSCDR, the LEPC, and other potential 
emergency response organizations. This was stated in Section 2.2 in the final SHSP. 



May21, 1996 
1284.001 1.96.0298 - Page 2 

3. COMMENT: Page 5, Section 3.1, "NETC Background": The second sentence of the 
second paragraph states, "However, the trace amounts of asbestos present in some of the samples 
prevent its use and/or recycling for other purposes." This is the only mention of asbestos in the 
plan and it is not clear why it is not listed as a contaminant of potential concern (COPC). 

Recommendation: Provide justification for excluding the asbestos in the soil as a 
COPC, or supply pertinent air monitoring and PPE information in the final SHSP. 

RESPONSE: Recommendation noted, the level of protection will be upgraded to Level 
C during all work activities involving the soil pile contaminated with asbestos. Personal 
air monitoring will be performed for asbestos during the asbestos pile removal and 
subsequent treatment. Additional decontamination procedures w5re also added to Section 
8.0. 

4. COMMENT: Page 8, Section 5.0, "Activity Hazard Analysis": Information pertaining 
to heat related illness, such as signs and/or symptoms of heat illness, work-rest cycles, at what 
temperature physiological monitoring must commence, particularly if wearing semi-permeable 
or impermeable clothing is not provided. 

Recommendation: We recommend providing the above listed information, with 
emphasis on the proper field treatment and management of heat casualties, in the final SHSP. 

RESPONSE: Recommendation included in the final SHSP as an additional hazard in the 
AHAs. 

5. COMMENT: Page 9, Section 6.0, "Personal Protective Equipment": The sixth 
paragraph states, "Level D modified PPE will be the initial level of protection used for soil 
stabilization, soil loading and transportation to the landfill, provided the air monitoring results 
are below the action levels specified for Level C PPE as described in Table 7.1." This is 
contrary to the standard industrial hygiene procedure of using the higher level of PPE and then 
downgrading as data is obtained. 

Recommendation: We recommend thoroughly reviewing anticipated site operations and 
revising PPE assignments, as necessary, to protect site workers at all times. 

RESPONSE: PPE requirements will initially include using Level C PPE for the pile 
containing lead and asbestos; however, the remaining soil piles contaminated with TPH 
will be removed in Modified Level D as stated previously with real time air monitoring 
performed to support this decision. This latter decision is based upon FWENC experience 
and the type of activity performed. 

6. COMMENT: Page 10, Section 7.0, "Air Monitoringy': 
6a) The fourth sentence in Section 7.1, states, "Dust monitoring as surrogate for lead exposure 
will not be performed because the lead in soil concentration is unknown." As information 
regarding potential lead contamination levels is not provided in this document, it is unclear how 
the determination to initially use Level D Modified PPE versus Level C or higher was made. 
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6b) Provisions for conducting personal monitoring of site personnel at greatest risk of exposure 
to hazardous materials is not provided as required by 29 CFR 1910.120 and 29 CFR 1926.65. 

6c) Information as to how site workers will be informed of site monitoring results is not 
provided in the SHSP. 

Recommendation: a) Prior to starting work, determine the lead in soil concentration. If 
the lead in soil concentration exceeds 2000 ug/g, state what PPE will be required and how 
personal monitoring will be conducted. b) Include appropriate guidance for monitoring high 
risk personnel in the final SHSP. c) Provide information as to how workers will be informed 
of their monitoring results. 

RESPONSE: 
6a) Real time dust monitoring will be performed during Task 1 activities with the action 
levels included in Table 7.1. The dust action level in soil is calculated to be 2.5 mg/m3 
based on the lead levels (approximately 900 ppm) in soils. 

6b) Due to the low lead concentration in soil, a total dust level of approximately 55 
mg/m3 would have to be attained to reach the OSHA PEL of .050 mg/m3. 

J06 x .OSO(PEL) = 55.5 m@m2 = 14.0 mg/m3 (derived dust 
900 ppm (soil conc.) 4 (safety factor) action level) 

Respirable dust OSHA PEL = 

5.0 mg/& = 2.5 mg/m3 (site dust action level) 
2 (safety factor) 

2.5 mg/m3 = The chosen action level for this site based upon the lead in 
soil concentration 

6c) Personal air monitoring for lead will not be performed unless sustained real-time dust 
levels exceed 2.5 mg/m3. Air monitoring results are always discussed with employees and 
are posted on-site. 

7. COMMENT: Page 12, Section 8.0, "Zones, Protection and Communication": 
7a) Information is not provided stating that all site personnel andlor visitors, will be required to 
log-in and log-out, when entering the CRZ or the EZ. 

7b) Information in Section 8.2.1, Personnel Decontamination Station," appears to be generic, and 
not site-specific information. The second paragraph states, " Level D and Level D modified will 
be a dry decon which requires ..." and the last sentence states, " All workers should wash their 
face and hands prior to leaving the site." Also, information directing the collection and 
containment of spent decontamination fluids is not provided. 
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7c) As an administrative comment, we feel that it would be helpful if information in Section 
11 .O, "Waste Disposal Procedures" were incorporated with the decontamination information in 
Section 8.2, "Contamination Control." 

Recommendation: a) Provide a statement in the final SHSP requiring personnel to log- 
inllog-out from the site. b) Provide site-specific decontamination guidance, which includes 
provisions for collection and containerizing spent decontamination liquids. Additionally, we 
recommend that as a minimum, upon exiting the CRZIEZ, that all personnel thoroughly wash 
their face, hands and arms prior to eating, drinking, smoking or any other activity that may allow 
for hand to mouth transfer of site COCs. 

RESPONSE: 
7a) Recommendation will be included as part of SHSP. 

7b) Recommendation will be included as part of SHSP. 

7c) Section 1 1.0 will be moved to Section 8.4 as per recommendation. 

8. COMMENT: Page 20, Table 12.1, "Emergency Telephone Numbers": Information in 
this table is incomplete or misleading. For example, no telephone number is provided for the 
NOSC/NOSCDR, the LEPC, or the Base medical facility. Additionally, it is not clear if the 
telephone numbers provided for the police and fire departments are base or civilian 
organizations. As this is a naval installation, the base emergency response organizations would 
normally be the initial point of contact. 

Recommendation: Provide appropriate telephone numbers in the final SHSP and verify 
them prior to starting site work. 

RESPONSE: Telephone numbers have been corrected and verified. 

9. COMMENT: Page 21, Section 12.5, "Emergency Site Evacuation Routes and 
Procedures": 
9a) The text contradicts itself on what actions personnel would take in the event of a hazardous 
materials release. For example, the first paragraph of Section 12.5, states, "The EC will take 
charge of all emergency response activities and dictate the procedures that will be followed for 
the duration of the emergency. The EC will ... direct whatever efforts are necessary until the 
emergency response units arrive." The last sentence in the second paragraph states, "All heavy 
equipment will be shut down and all personnel will evacuate the work areas and assemble at ..." 
It is not clear if the site personnel will respond to an emergency or will evacuate the site. 

9b) If site personnel will function as emergency response personnel, then an emergency 
response plan in accordance with 29 CFR 1910.120 (1) must be established. 

Recommendation: a) Clearly state what action(s) site personnel will take in an 
emergency situation. If site personnel will act as emergency responders, indicate that they have 
received sufficient training to safely act in this capacity. b) If site personnel will respond to 
emergencies, revise this section so it meets the requirements of paragraph (1) of 29 CFR 
1910.120. 
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RESPONSE: 
9a) The final SHSP will be changed to state, Foster Wheeler site personnel will not act as 
emergency responders. 

9b) See Response 9% no changes will be made to SHSP. 

10. COMMENT: Page 27, Section 13.6, "First Aid and CPR": The second sentence states, 
"It is expected that a minimum of one field person on-site will be certified in First Aid and CPR. 

Recommendation: We recommend that a minimum of two personnel, trained and 
certified in adult first aid/CPR, be on-site during periods of site operations. 

RESPONSE: Since this project is within an operating naval base with accessibility to 
base and off-site medical response personnel as well as another FWENC site, FWENC will 
provide a single first aid/CPR trained individual. 

11. COMMENT: Appendix B, "Activity Hazard Analysis": Information regarding 
potential for site personnel to experience heat stress illness is not provided. 

Recommendation: We recommend reviewing site operations and providing appropriate 
information for avoidinglmanaging heat stress related injuries on-site. 

RESPONSE: Recommendation will be included as part of the final SHSP. 

12. COMMENT: Appendix H, "Work Rules": Item 7 states, "Eating, drinking, chewing 
tobacco or gum, ...p rohibited in the exclusion zone or contamination reduction zone. (Exceptions 
may be permitted by the PHSM to allow fluid intake during heat stress conditions.)" 

Recommendation: We recommend that smoking, eating, drinking, or other hand to 
mouth activities be restricted to the support zone. During periods where physiological 
monitoring requirements are in effect, site personnel should as a minimum, thoroughly wash 
their face, hands and arms upon exiting the CRZIEZ and prior to consuming any food or 
beverage. 

RESPONSE: Following personnel decontamination, our experience and policy allows 
for fluid consumption in the CRZ by employees. This allows for quicker and more 
frequent breaks for employees. 

If you have any questions or comments regarding the above responses, please call me at 
(2 l5)702-40 16. 

Very truly yours, 

./a$ &--A 
Arthur Hol b, .E., C.I.H. 
Program Manager 



May 2 1, 1996 
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cc: A. Aziz, FWENC 
G. Coppi, FWENC 
D. Kopcow, FWENC 
LTJG C. Peterson, ROICC 
File 



SITE HEALTH AND SAFETY PLAN 

Site: NAVAL EDUCATION AND TRAINING CENTER (NETC), MELVILLE 

Location: MELVILLE, RI 

Prepared By: FOSTER WHEELER ENVIRONMENTAL CORPORATION 
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Revision: 0 

Project Description: SOIL STABILIZATION AND REMOVAL 

Delivery Order #: 001 1 

Waste Types: Solid 
Characteristics: Volatile,Toxic 
Status: Active, Military 
Background Review: Complete 
Overall Hazard: Low 

This plan reflects the May 1996 Navy comments. 

FOSTER WHEELER ENVIRONMENTAL CORPORATION, FOSTER WHEELER 
SUBCONTRACTORS, AND FOSTER WHEELER'S CLIENT DO NOT G U M T E E  THE 
HEALTH OR SAFETY OF ANY PERSON ENTERING THIS SITE. DUE TO THE NATURE 
OF THIS SITE AND THE ACTIVITY OCCURRTNG THEREON, IT IS NOT POSSIBLE TO 
DISCOVER, EVALUATE, AND PROVIDE PROTECTION FOR ALL POSSIBLE HAZARDS 
WHICH MAY BE ENCOUNTERED. STRICT ADHERENCE TO THE HEALTH AND 
SAFETY GUIDELINES SET FORTH HEREIN WILL REDUCE, BUT NOT ELIMINATE, THE 
POTENTIAL FOR INJURY AT THIS SITE. THE HEALTH AND SAFETY GUIDELINES IN 
THIS PLAN WERE PREPARED SPECIFICALLY FOR THIS SITE AND SHOULD NOT BE 
USED ON ANY OTHER SITE WITHOUT PRIOR RESEARCH AND EVALUATION BY 
TRAINED HEALTH AND SAFETY SPECIALISTS. 
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1.0 INTRODUCTION 

1.1 Purpose 

This Site Health and Safety Plan (SHSP) addresses the health and safety practices that will be 
employed by all site workers participating in soil removal activities at NETC, Melville, RI. The 
SHSP takes into account the specific hazards inherent to soil removal and presents procedures to be 
followed by Foster Wheeler Environmental Corporation, its subcontractors, and all other on-site 
personnel in order to avoid and, if necessary, protect against health andlor safety hazards. Activities 
performed under this SHSP will comply with applicable parts of OSHA Regulations, primarily 29 
CFR Parts 1910 and 1926, USACOE EM 385-1-1, NavyMarine Installation and Restoration 
Manual and the Foster Wheeler Environmental Corporation Health and Safety Program Manual. 
Many programs from the manual are referenced in this SHSP but are not included. A copy of the 
manual will be maintained at the site. Modifications to the SHSP may be made with the approval 
of the PHSM using the Field Change Request Form found in Appendix A. 

1.2 Scope 

This SHSP has been developed to address the health and safety hazards that may be encountered 
during stabilization and removal activities of six soil piles. The scope of work requires the 
stabilization of soil pile 5 contaminated with lead (TCLP) and asbestos; and, the subsequent 
loading, transporting, and disposal of the stabilized soil and remaining soil piles, approximately 
7,6 19 cubic yards, at the McCallister Point Landfill located at NETC, RI. 

Work will be performed concurrently with DO0019 remedial activities at Newport, RI to take 
advantage of the facilities and equipment that has been mobilized to the Newport site. 

T ask 1 - Stabilization. Loadin g. Transaort and Disposal of L ead and Asbe stos Con tarninat ed Soil: 
Soil fiom pile 5 will be screened and stabilized on site utilizing a screen and cement dust or kiln 
dust. The dirt will be placed into a mixer with a front end loader where the soil will undergo 
stabilization as part of the standard cement to water ratio procedure. The soil mix shall then be 
stockpiled on site. The hardened soil will be transported by truck and disposed at McCallister Point. 

Task 2 - Loading. Transport. and Disposal of TPH Contaminated Soil: Soil will be loaded into 
dump trucks that have a 12 cubic yard capacity. Sufficient trucks will be provided to support 
continuous loading cycle. The task will take approximately 3 weeks and requires an 
SHSOISuperintendent, one to two operating engineers and 1 to two to laborers to spot and to 
control traffic. Equipment required to conduct work includes: mixer, 2.5 cubic yard bucket loader, 
dump trucks, pressure washer and an organic vapor analyzer to monitor volatiles during 
stabilization and loading.. 



1.3 Application 

The SHSP applies to all personnel involved in the above tasks who wish to gain access to active 
work areas, including but not limited to: 

Client representatives 
Federal, state or local representatives 
Foster Wheeler Environmental employees and subcontractors 

Subcontractors will be provided an opportunity to review AHAs specifically involving their task 
and offer comments; however, all subcontractors will be required to follow Foster Wheeler 
Environmental's SHSP. 

1.4 Sumninry of Major Risks 

Exposure to toxic, volatile materials 
Operation of heavy equipment (bucket loader, dump trucks) 
Operation of hot pressure washer 

2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES 

This section specifies the Foster Wheeler Enviroiunent. Project Organization. For this project the 
SHSO and the site Superintendent will be the same person. 

2.1 Project Health and Safety Manager (PHSM) 

The PHSM is an individual certified by the American Board of Industrial Hygiene as a Certified 
Industrial I-Iygienist (CIH) or by the Board of Certified Safety Professionals as a Certified Safety 
Professional (CSP) with experience in hazardous waste site remediation activities. The PHSM is 
Grey Copp i . 

Providcs for the development and approval of the SHSP 
Serves as the primary contact to review health and safety matters that may arise 
Approves revised or new safety protocols for field operations 
Approves individuals who are assigned HSO responsibilities 
Approves I-ISOs to fulfill other project roles 
Coord~li~ltes revisions of this SHSP with field personnel 
Coordinates upgrading or downgrading of personal protective equipment with the SHSO 
Assists in the investigation of major accidents 
Conducts periodic inspections for compliance with the SHSP 



2.2 Sitc Health and Safety Officer (SHS0)lSite Superintendent 

The SHSO is a person knowledgeable in appropriate safety and health regulations and serving in a 
H&S staff role on hazardous waste remediation sites. The SHSO is to be determined. 

Works as a member of the project team to ensure implementation of site safety plans 
Ensures that all health and safety activities identified in site safety plans are conducted andfor 
implemented 
Identifies operational changes which require modifications to health and safety procedures and 
site safety plans, and ensures that the procedure modifications are implemented and 
documented through changes to the site safety plan 
Directs and coordinates health and safety monitoring activities 
Ensures that proper personal protective equipment is utilized by field teams 
Assists in conducting and documenting daily safety briefings 
Monitors compliance with this SHSP 
Notifies PI-ISM of all accidentslincidents 
Maintai 11s Accident/Incident Report Forms 
Determines upgrades or downgrades of personal protective equipment (PPE) based on site 
condi ti 011s and/or real-time monitoring results 
Ensures that monitoring instruments are calibrated 
Reports to PHSM to provide summaries of field operations and progress and, 
Maintains health and safety field log books. 
Provide for the necessary training of field crews 
Conduct routine safety inspections of their work areas 
Enforces health and safety rules and compliance with the SHSP 
Plans field work using appropriate safe procedures and equipment 
Establ is11 communications with the NOSC/NOSCDR, the LEPC, and other potential emergency 
response organizations 

2.3 Sitc Personnel 

Report any unsafe or potentially hazardous conditions to the SHSO 
0 Mainta~n knowledge of the information, instructions and emergency response actions contained 

in the S I-ISP 
Comply with rules, regulations and procedures as set forth in this SHSP and any revisions 
Prevent adn~ittance to work sites by unauthorized personnel and, 
Inspecr all tools and equipment, including PPE, daily prior to use. 



3.0 SITE LOCATION 

The U.S. Naval Education Training Center is located 5 miles south of the fuel pier which is part of 
the Defense Fuel Supply Point. The facility is located in Portsmouth, Rhode Island, next to the 
eastern passage of Narrangasett Bay. 

Figure 3.1 is a vicinity map of the facility. 

3.1 NETC Background 

Six piles of soil were stocked-piled at NETC as a result of underground storage tank (UST) 
removal. The products contained in the USTs included various petroleum products. 

Based upon the sampling results, five of the piles of soil are assumed to be non-hazardous and may 
be disposed at the McCallister Point Landfill. However, the non-hazardous levels of TPH and trace 
amounts of asbestos prevent the soil to be reused andlor recycled. One pile contains RCRA 
hazardous levels of lead and asbestos over TSCA limits. This pile will be handled separately to the 

* other five piles. 

4.0 POTENTIAL HAZARDS OF THE SITE 

This section presents an assessment of the chemical and physical hazards that may be encountered 
during the tasks specified under SHSP Section 1.0. Additional information can be found in 
Appendix B-Activity Hazard Analyses. 

4.1 Properties of Chemical Contamination 

The most likely chemicals to be encountered during this investigation includes lead, petroleum 
products such as various blends of gasoline and diesel fuel and asbestos. Petroleum products 
contain various volatile hydrocarbons of health concern such as benzene, ethylbenzene, toluene, 
naphthalene and xylene. Table 4.1 contains a summary of the toxicological properties of the 
chemical coinpounds that may be encountered during this site investigation. 

Exposure to these compounds during this investigation may occur through inhalation of 
contaminated dust particles, asbestos fibers, inhalation of volatile and semivolatile compounds, 
dermal absorption, skin contamination, or accidental ingestion of the contaminant. 

The action levels for volatile and semivolatile compounds were chosen based on the unknown 
concentration of contaminants, physical and chemical properties, toxicity, and distribution of these 
compounds at the sites. The predominant volatile compounds of concern at these sites are various 
petroleum hydrocarbons. Due to the vapor pressure of these chemicals, inhalation becomes the . 
primaly route of exposure. Skin absorption is also a possible route of exposure, leading to the same 
symptoms as inhalation overexposure. TPH may consist of aromatic hydrocarbons and are 
generally local irritants and blood vessel dilators. These compounds are potent narcotics and may 



cause central nervous system (CNS), lung, and blood vessel damage. These compounds have a 
synergistic effect when combined with alcohol. 

Lead is a naturally occurring element that may lead to central nervous system, reproductive and 
blood forming organ disorders. 

Asbestos is a naturally occurring compound which was used for insulation and tiles for 
construction. The compound has been linked with lung cancer, asbestosis and other forms of lung 
disease. 

4.2 Physical Hazards 

Most safety hazards are discussed in the Activity Hazard Analysis(AHA) in Appendix B for the 
different phases of the project. In addition to the AHAs, general work rules and other safety 
procedures are described in Section 10 of this SHSP. 

4.2.1 Noise 

Noise is a potential hazard associated with the operation of the mixer, heavy equipment and the 
pressure washer. Suspected high noise operations will be evaluated by the SHSO to determine if 
protective measures are warranted. Workers with 8-hour TWA exposures exceeding 85 dBA will 
be included in the Foster Wheeler Environmental Corporation Hearing Conservation Program 
(Hs 4-4). 

4.2.2 Heat Stress 

Heat stress is a significant potential hazard, which is greatly exacerbated with the use of PPE in hot 
environments. A heat stress prevention program will be implemented when ambient temperatures 
exceed 7 0 ' ~  for personnel wearing impermeable clothing and of other personnel when the WBGT 
index exceeds the ACGIH TLVs. The following are the main elements of the Foster Wheeler 
Enviroimental Corporate Health and Safety Program Manual (HS 4-6). 

Selection of PPE to reduce the risk of heat related illness 
Hydration 
Cool rest areas 
Engineering controls (i.e., air conditioned cabs, drenching) 
Administrative controls (work schedules, acclimatization, workhest regimens) 
PPE (i.e., ice vests, vortex tubes) 
Monitoring (body core temperature, pulse rate) 
Identification of heat related illnesses (heat cramps, heat exhaustion, and heat stroke) 
Employee training 



Table 4.1 Chemical Data 

VOCs and SVOCs Inhalation, eyes, skin, Various Central Nervous system depression; 
ingestion fatigue, weakness, confusion; 

headache, drowsiness; vomiting 

PAHs Inhalation, s k i ,  ingestion .1 mg/m3 Dermatitis; bronchitis; carcinogen 

Lead Inhalation, ingestiion PEL Reproduction, blood clot, central 
0.50 mg/m3 nervous system 

Asbestos Inhalation .1 fibedcc Asbestosis, lung cancer and other 
forms of lung diseases 



5.0 ACTIVITY HAZARD ANALYSES 

The Activity Hazard Analysis (AHA) is a systematic way of identifying the potential health and 
safety hazards associated with major phases of work on the project and the methods to avoid, 
control and mitigate those hazards. The AHAs follow the guidance of the Foster Wheeler 
Environmental Corporate Program Manual HS 3-5. AHAs will be developed for all activities as 
necessary, prior to start-up. The AHAs will be used to train work crews in proper safety procedures 
during phase preparatory meetings. 

An AHA is included in Appendix B of this SHSP. An AHA has been developed for soil 
stabilization and soil removal. 

6.0 PERSONAL PROTECTIVE EQUIPMENT 

The personal protective equipment (PPE) detailed below represents the hazard analysis and PPE 
selection required by 29 CFR 1910.132. For the purposes of PPE selection, the PHSM and SHSO 
are considered competent persons. The signatures on the front of the SHSP constitutes certification 
of the hazard assessment. For activities not detailed below, the SHSO will conduct the hazard 
assessment and select the PPE using the form provided in Appendix C and shall certify the 
assessment by signing the form. PPE selection will be made in consultation with the PHSM. The 
tasks specific level of PPE required for each task is described in Appendix B. The following is a 
list of PPE required for each level of work. 

Level D PPE includes the following: 
Work clothes (shirts and pants) 
Gloves 
Steel-toed boots 
Hard hat 
Hearing protection 
Eye protection 

Level D Modified PPE includes Level D plus the following: 
Site dedicated coveralls or Tyvek 
Inner and outer gloves, if appropriate 

Level C PPE includes Level D Modified plus the following: 
Full face air-purifying respirator with combination organic vapor and high efficiency particulate 
air cartridge 

Modifications for initial PPE selection may also be made by the SHSO in consultation with the 
PHSh4. A written justification for downgrades will be provided to the PHSM for approval as a . 
field change request. 



Level D Modified PPE will be the initial level of protection used for soil stabilization, soil loading 
and transportation to the landfill provided, the air monitoring results are below the action levels 
specified for Level C PPE as described in Table 7.1. Pressure washing will be performed in Level 
D Modified PPE. 

Task 1 
Level C PPE will be the initial level of protetion used for soil handling, screening, soil stabilization 
and soil loading until the asbestos and lead containing material is fully removed fiom the other piles 
and shipped to the McCallisterLandfill. 

Task 2 
Level D Modfiied will be used as PPE protection for the remaining soil piles. Pressure washing 
will be performed in Level C PPE. 

7.0 AIR MONITORING 

The following sections contain information describing the types, fiequency and location of real 
time air monitoring. 

7.1 Real-Time Air Monitoring 

This section addresses the real time air monitoring that will be conducted including instrumentation 
selection, fiequency of air monitoring and the location of air monitoring. Real-time air monitoring 
will be conducted during soil stabilization, loading and soil transporting. Table 7.1 provides real- 
time air monitoring action levels to be used for this project. 

Dust monitoring as surrogate for lead exposure will be performed regularly (every hour) during the 
Task 1 activities. Dust suppression techniques will be used, if requested by the SHSO. Results will 
be posted daily. 

7.1.1 Dust Monitoring 

Personal air monitoring of the breathing zone will be performed during Task 1 activities. Air 
monitoring will be performed for asbestos on two people daily until Task 1 activities are 
completed, and all material from pile 5 has been removed fiom the site. Asbestos results will be 
provided to personnel 24 hours after original sampling period. 



TABLE 7.1 REAL TIME AIR MONITORING ACTION LEVELS 

PIDIFID Breathing Zone, sample >5 ppm - 50.0 ppm 

PIDFID Breathing Zone, sample >50.0 ppm 

Dust Meter Pile 5 excavation and 
treatment only. 
Breathing Zone, sample 

No respiratory protection 

Upgrade to Level C respiratory protection; 
Initiate vapor suppression control efforts 

Stop work, consult with PHSM to determine if 
work can continue in Level C, do not start work 
until consulting with PHSM 

Upgrade to Level C respiratory protection. Wet 
soil to suppress dust. 

expected to be very low or 
not present; unknowns 
VOCs and SVOCs are 
expected to be very low or 
not present; unknowns 
VOCs and SVOCs are 
expected to be very low or 
not present, unknowns 

Dust levels are expected to 
be very low or not present, 
lead. 



Monitoring will be performed regularly (every hour) until sufficient data has been recorded by the 
SHSO to determine if a reduction in air monitoring is justified. Monitoring shall be performed 
during the loading and transporting of non-stabilized soil into the mixer, during soil mixing, 
stockpiling of mixed soil and the stockpiling and loadout of the stabilized soil into trucks. The 
SHSO shall use judgment in consultation with the PHSM to determine the frequency of 
monitoring. A calibrated FID or PID organic vapor analyzer will be utilized to monitor the area and 
the employee breathing zone. 

7.2 Data Quality Assurance 

7.2.1 Calibration 

Instrument calibration shall be documented and included in a dedicated safety and health log book 
or on separate calibration pages. All instruments shall be calibrated before and after each shift. 
Calibration checks may be used during the day to confirm instrument accuracy. Duplicate readings 
may be taken to confirm individual instrument response. 

7.2.2 Operations 

All instruments shall be operated in accordance with the manufacturer's specifications. 
Manufacturers' literature, including an operations manual for each piece of monitoring equipment 
will be maintained on-site by the SHSO for reference. 

8.0 ZONES, PROTECTION AND COMMUNICATION 

8.1 Site Control 

Site zones are intended to control the potential spread of contamination throughout the site and to 
assure that only authorized individuals are permitted into potentially hazardous areas. A three-zone 
approach will be utilized. It shall include an Exclusion zone (EZ), contamination Reduction zone 
(CRZ) and a Support Zone (SZ). Specific zones shall be established on the work site when 
operations begin. 

This projcct is a hazardous waste remediation project, and any person working in an area where the 
potential for exposure to site contaminants exists, will only be allowed access after providing the 
SHSO with proper training and medical documentation. All personnel enterin and exiting the EZ 
will need to sign in and out of the zone. 



The following shall be used for guidance in revising these preliminary zone designations, if 
necessary. 

Support Zone - The SZ is an uncontaminated area (trailers, offices, etc.) that will be the field 
support area for most operations. The SZ provides for field team co~munications and staging for 
emergency response. Appropriate sanitary facilities and safety equipment will be located in this 
zone. Potentially contaminated personneVmaterials are not allowed in this zone. The only 
exception will be appropriately packaged/decontaminated and labeled samples. 

Contamination Reduction Zone - The CRZ is established between the EZ and the SZ. The CRZ 
contains the contamination reduction corridor and provides for an area for decontamination of 
personnel and portable hand-held equipment, tools and heavy equipment. A personnel 
decontamination area will be prepared at each exclusion zone. The CRZ will be used for Exclusion 
Zone entry and egress in addition to access for heavy equipment and emergency support services. 

Exclusion Zone - All activities which may involve exposure to site contaminants, hazardous 
materials and/or conditions should be considered an exclusion zone (EZ). This zone will be clearly 
delineated by cones, tapes or other means. The SHSO may establish more than one EZ where 
different levels of protection may be employed or different hazards exist. The size of the EZ shall 
be determined by the site SHSO allowing adequate space for the activity to be completed, field 
members and emergency equipment. 

8.2 Contamination Control 

The SHSO shall establish decontamination areas or limit the exposure potential to site 
contaminants by altering the means and methods of accomplishing the tasks. One of the most 
important aspects of decontamination is the prevention of contamination. Good contamination 
prevention should minimize worker exposure and help ensure valid sample results by precluding 
cross-con tamination. 
Procedures for contamination avoidance include: 

Personnel 
do not walk through areas of obvious or known contamination; 
do not handle or touch contaminated materials directly 
make sure all personal protective equipment has no cuts or tears prior to donning 
fasten all closures on suits, covering with tape, if necessary 
pal-ticular care should be taken to protect any skin injuries 
stay upwind of airborne contaminants 
do not carry cigarettes, gum, etc. into contaminated areas 



Samding. Monitoring 
when required by the HSO, cover instruments with clear plastic, leaving openings for sampling 
ports 
bag sample containers prior to emplacement of sample material. 

Heaw Equipment 
limit the amount of contamination that comes in contact with heavy equipment 
cover clean equipment with plastic to avoid cross contamination 
keep excavated soils contained and out of the way of workers 

8.2.1 Personnel Decontamination Station 

Task 1 
Safety briefings shall explain these decontamination procedures for personnel. The level of 
contamination at this site is expected to be very low, based on analytical results of the piles. 
Personnel exiting the Exclusion Zone shall be thoroughly decontaminated. All personnel shall wet 
tyvek and mask prior to removing tyvek and protective respirator.. Discarded protective clothing 
will be disposed in plastic bags. The respirator will be the last item removed after PPE has been 
bagged. 

Task 2 
Level D and D modified will be a dry decon which requires personnel to remove and dispose PPE 
(Tyvek, gloves, and overboots) as they leave the EZ. Level C PPE will require additional decon for 
respirators. Respirators will be deconned with water and a sanitizing agent after each use. The 
respirator will be the last item removed after PPE has been bagged. All workers should wash their 
face and hands prior to leaving the site. 

8.2.2 Heaw Equipment Decontamination 

Heavy equipment will not be permitted to leave the EZ unless it has been thoroughly 
decontaminated and visually inspected by the SHSO or his designee. This inspection will be 
documented on the form located in Appendix D. Heavy equipment will be decontaminated with a 
steam cleaner until no signs of visible contamination remain. 

8.3 Communication 

Telephones - A cellular telephone will be located on-site. 
Hand Signals - Hand signals shall be used by field teams along with the buddy system. They 
shall be known by the entire field team before operations commence and their use covered 
during site-specific training. Typical hand signals are the following: 

SIGNAL MEANING 
Grip on a partner's wrist or placement of both hands Leave the area immediately, no 



around a partner's waist. debate. 

Hands on top of head Need assistance 

Thumbs up Okay, I'm all right, I understand. 

Thumbs down No, negative. 

8.4 Waste Disposal Procedures 

All discarded materials, waste materials or other objects shall be handled in such a way as to 
preclude the potential for spreading contamination, creating a sanitary hazard or causing litter to be 
left on site. All potentially contaminated materials, e.g., clothing, gloves, etc., will be bagged or 
drummed as necessary, labeled and segregated for disposal according to state and federal 
regulations. All non-contaminated materials shall be collected and bagged for appropriate disposal 
as non-hazardous solid waste. 

9.0 MEDICAL SURVEILLANCE PROCEDURES 

All contractor and subcontractor personnel performing field work where potential exposure to 
contaminants exist at the site are required to have taken, passed and obtained medical clearance in 
accordance with 29 CFR 19 10.120(f). 

The Foster Wheeler Environmental Corporate Medical Surveillance Program is described in detail 
in Section 4.5 of the Health and Safety Program Manual. The Corporate Medical Consultant is 
Greaney Medical Group in California. Dr. Peter Greaney is Board certified in occupational 
medicine. 

9.1 Medical Surveillance Requirements 

A physician's medical release for work will be c o n f i e d  by the SHSO before an employee can 
work in the exclusion zone. The examination will be taken annually at a minimum, and upon 
termination of hazardous waste site work if the last examination was not taken within the previous 
six months. Additional medical testing may be required by the PHSM in consultation with the 
Corporate Medical Consultant and the SHSO if an over-exposure or accident occurs, if an 
employee exhibits symptoms of exposure, or if other site conditions warrant further medical 
surveillance. 

9.2 Medical Data Sheet 

A medical data sheet is provided in Appendix E. This medical data sheet is voluntary and should 
be completed by all on-site personnel and will be maintained at the site. Where possible, this 



medical data sheet will accompany the personnel needing medical assistance. The medical data 
sheet will be maintained in a secure location, treated as confidential, and used only on a need-to- 
know basis. 

10.0 SAFETY CONSIDERATIONS 

10.1 General Health and Safety Work Rules 

A list of work rules and general safe work practices has been included in the Foster Wheeler 
Environmental Health and Sdety Program Manual, Section 3-6. These rules have been 
incorporated into the SHSP as Appendix F. The work rules will be posted in a conspicuous 
location at the site. 

10.2 General Construction Hazards 

The following is a list of applicable safety considerations for this site. Further information is 
provided in the specific Activity Hazard Analysis and the Foster Wheeler Environmental Health 
and Safety Program Manual section. 

Heavy Equipment (bucket loader, dump truck) 
Fire Hazards 
Slips/Trips/Falls 
LiftingIMateria.1~ Handling 

11.0 EMERGENCY RESPONSE PLAN 

This section establishes procedures and provides information for use during a project emergency. 
Emergencies happen unexpectedly and quickly, and require an immediate response; therefore, 
contingency planning and advanced training of staff are essential. Specific elements of emergency 
support procedures which are addressed in the following subsections include communications, local 
emergency support units, preparation for medical emergencies, first aid for injuries incurred on site, 
record keeping, and emergency site evacuation procedures. 

11.1 Responsibilities 

1 1.1.1 Project Health and Safety Manager (PHSM 

The PHSM is Grey Coppi. 



The PHSM oversees and approves the Emergency ResponseIContingency Plan and performs audits 
to determine that the plan is in effect and that all pre-emergency requirements are met. The PHSM 
acts as a liaison to applicable regulatory agencies and notifies OSHA of reportable accidents. 

1 1.1.2 Site Health and Safety Officer (SHSO) 

The SHSO is to be determined. 

The SHSO is responsible for ensuring that all personnel are evacuated safely and that machink 
and processes are shut down or stabilized in the event of a stop work order or evacuation. The 
SHSO is required to immediately notify the PHSM of any fatalities or catastrophes (three or more 
workers injured and hospitalized) so that the PHSM can notify OSHA within the required time 
h e .  The PHSM will be notified of all OSHA recordable injuries, fires, spills, releases or 
equipment damage in excess of $500 within 24 hours. The SHSO also serves as the Alternate 
Emergency Coordinator. 

1 1.1.3 Emergency Coordinator 

The Emergency Coordinator is to be determined. 

The emergency coordinator shall make contact with Local Emergency Response personnel prior to 
beginning work on site. In these contacts the emergency coordinator will inform interested parties 
about the nature and duration of work expected on the site and the type of contaminants and 
possible health or safety effects of emergencies involving these contaminants. The emergency 
coordinator shall locate emergency phone numbers and identify hospital routes prior to beginning 
work on site. The emergency coordinator shall make necessary arrangements to be prepared for 
any emergencies that could occur. 

The Emergency Coordinator shall implement the Emergency ResponseIContingency Plan 
whenever conditions at the site warrant such action 

1 1.1.4 Site Personnel 

Site personnel are responsible for knowing the Emergency ResponseIContingency Plan and the 
procedures contained herein. Personnel are expected to notify the Emergency Coordinator of 
situations that could constitute a site emergency. 

11.2 Local Emergency Support Units 

Table 11.1 contains emergency numbers which will be posted prominently in the field office at 
Newport NETC and field vehicles. 



Table 1 X-1 

EMERGENCY TELEPHONE NUMBERS 

Contact Firm or Agency Telephone Number 
Police NETC 91 1 or 401-841-3241 

Portsmouth State 91 1 or 401-683-0300 
9 1 1 or 40 1 -849-4444 

Fire NETC Portsmouth 91 1 or 401-841-3333 
91 1 or 401-683-1 155 

Hospital Newport Hospital 401-845-1640 
Ambulance NETC Newport Fire Department 9 1 1 or 40 1-84 1-2222 

9 1 1 or 40 1-846-22 1 1 
Site Superintendent Foster Wheeler Environmental 40 1-847-4888 
PHSM - Grey Coppi Foster Wheeler Environmental 2 15-702-4079 
SHSO Foster Wheeler Environmental TBD 
Navy ROICC, 
Ltc. Charles Peterson 
Navy On-Scene 
Coordinator 
(NOSC 
Local Emergency Planning 
Community (LEPC) 
Poison Control Center 
Chemtrec 
National Response Center 

Navy 401-841-1764 

Navy Fire Chief 401-841-3333 

Newport Fire Department 40 1-847-2695 



A map showing the quickest route to the nearest hospital will be included in the final SHSP and 
will be posted adjacent to the above emergency telephone numbers in the field office and field 
vehicles. Newport Hospital will be used for emergencies and is located 8 miles south of the facility 
on Broadway Street. 

11.3 Pre-emergency Planning 

Foster Wheeler Environmental will communicate directly with administrative personnel from the 
emergency room at the hospital in order to determine whether the hospital has the facilities and 
personnel needed to treat cases of trauma resulting from exposure to any of the contaminants 
expected to be found on the site. Instructions for finding the hospital will be posted conspicuously 
in the site ofice and in each site vehicle. 

Before the field activities begin, the local emergency response personnel will be notified of the 
schedule for field activities and about the materials that are thought to exist on the site so that they 
will be able to respond quickly and effectively in the event of a fue, explosion, or other emergency. 

Before field work on the site commences, each person who will be working there or observing the 
operations will complete a medical data sheet. These data sheets will be filled out during the initial 
site safety training meeting and will be kept on the site. 

In the event of an incide*t where a team member becomes exposed or suffers from an acute 
symptom of exposure to site materials and has to be taken to a hospital, a copy of hisher medical 
data sheet will be presented to the attending physician. 

11.4 Emergency Medical Treatment 

The procedures and rules in this SHSP are designed to prevent employee injury. However, should 
an injury occur, no matter how slight, it will be reported to the SHSO immediately. First-aid 
equipment will be available on site at the following locations: During the site safety briefing, 
project personnel will be informed of the location of the first aid station(s) that has been set up. 
Unless they are in immediate danger, severely injured persons will not be moved until paramedics 
can attend to them. Some injuries, such as severe cuts and lacerations or bums, may require 
immediate treatment. Any first aid instructions that can be obtained from doctors or paramedics, 
before an emergency-response squad arrives at the site or before the injured person can be 
transported to the hospital, will be followed closely. 

Only in non-emergency situations will an injured person be transported to the hospital by means 
other than an ambulance. 



11.5 Emergency Site Evacuation Routes and Procedures 

In order to mobilize the manpower resources and equipment necessary to cope with a fire or other 
emergency, a clear chain of authority will be established. The EC or Site Superintendent will take 
charge of all activities and dictate the procedures that will be followed for the duration of the 
emergency. The EC will report immediately to the scene of the emergency, assess the seriousness 
of the situation, and direct whatever efforts that may be performed safely until the emergency 
response units arrive. At hislher discretion, the EC also may order the closure of the site for an 
indefinite period. 

All project personnel will be instructed on proper emergency response procedures and locations of 
emergency telephone numbers during the initial site safety meeting. If an emergency occurs, 
including but not limited to fire, explosion or significant release of toxic gas into the atmosphere, an 
air horn will be sounded on the site. The horn will sound continuously for one blast, signaling that 
immediate evacuation of all personnel is necessary due to an immediate or impending danger. All 
heavy equipment will be shut down and all personnel will evacuate the work areas and assemble at 
the following locations. Personnel will remain at the designated locations until directed by the EC. 

The EC will give directions for implementing whatever actions are necessary. Any project team 
member may be assigned to be in charge of emergency communications during and emergency. 
Helshe will attend the site telephone specified by the EC from the time the alarm sounds until the 
emergency has ended. 

After sounding the alarm and initiating emergency response procedures, the EC will check and 
verify that access roads are not obstructed. If traffic control is necessary, as in the event of a fire or 
explosion, a project team member, who has been trained in these procedures and designated at the 
site safety meeting, will take over these duties until local police and fire fighters arrive. 

The EC will remain at the site to provide any assistance requested by emergency-response squads 
as they arrive to deal with the situation. 

1 1.5.1 Evacuation Drills 

- 3 Evacuation drills will be conducted to test the emergency system. 

The drills will simulate situations that may be likely to occur onsite. A critique of the drill 
according to Foster Wheeler Environmental Health and Safety Program Manual HS 2-1 will be 
conducted. 

11.6 Fire Prevention and Protection 

In the event of a fire or explosion, procedures will include immediately evacuating the site (air horn 
will sound for a single continuous blast), and notification of local fire and police departments. No 



personnel will fight a fire beyond the stage where it can be put out with a portable extinguisher 
(incipient stage). 

1 1.6.1 Fire Prevention 

Fires will be prevented by adhering to the following precautions: 

Good housekeeping and storage of materials; 
Storage of flammable liquids and gases away from oxidizers 
Shutting off engines to refuel 
Grounding and bonding metal containers during transfer of flammable liquids 
Use of UL approved flammable liquid storage containers 
Fire extinguishers rated at least 5 pounds ABC located on all heavy equipment, in all trailers 
and near all hot work activities 
Monthly inspections of all fire extinguishers. 

11.7 Overt Chemical Exposure 

The following are standard procedures to treat chemical exposures. Other, specific procedures 
detailed on the Material Safety Data Sheet or recommended by the Corporate Medical Consultant 
will be followed, when necessary. 

SKIN AND EYE 
CONTACT: Use copious amounts of soap and water. Wash/rinse affected areas 

thoroughly, then provide appropriate medical attention. Eyes should be 
rinsed for 15 minutes upon chemical contamination. Skin should also be 
rinsed for 15 minutes if contact with caustics, acids or hydrogen peroxide 
occurs. 

INHALATION: Move to fresh air. Decontaminate and transport to hospital or local medical 
provider. 

INGESTION: Decontaminate and transport to emergency medical facility. 

PUNCTURE WOUND 
OR LACERATION: Decontaminate and transport to emergency medical facility. 

11.8 Decontamination During Medical Emergencies 

If emergency life-saving first aid andlor medical treatment is required, normal decontamination 
procedures may need to be abbreviated or postponed. The SHSO or designee will accompany 
contaminated victims to the medical facility to advise on matters involving decontamination, when 
necessary. The outer garments can be removed on the site if they do not cause delays, interfere 



with treatment or aggravate the problem. Respiratory equipment must always be removed on the 
site. Protective clothing can be cut away on the site. If the outer contaminated garments cannot be 
safely removed on-site, a plastic barrier placed between the injured individual and clean surfaces 
should be used to help prevent contamination of the inside of ambulances andor medical personnel. 
Outer garments may then be removed at the medical facility. No attempt will be made to wash or 

rinse the victim if hisfher injuries are life threatening, unless it is known that the individual has been 
contaminated with an extremely toxic or corrosive material which could also cause severe injury or 
loss of life to emergency response personnel. For minor medical problems or injuries, the normal 
decontamination procedures will be followed. 

11.9 AccidentlIncident Reporting 

As soon as first aid andor emergency response needs have been met, the following parties are to be 
contacted by telephone: 

Project Health and Safety Manager 
Project Manager 

0 The employer of any injured worker who is not a Foster Wheeler Environmental employee. 

Written confirmation of verbal reports are to be submitted within 24 hours. The accidenthncident 
report is found in the Foster Wheeler Environmental Corporate Health and Safety Program Manual 
Section HS 1-7. If the employee involved is not a Foster Wheeler Environmental employee, his 
employer shall receive a copy of the report. 

11.10 Adverse Weather Conditions 

In the event of adverse weather conditions, the SHSO or designee will determine if work can 
continue without potentially risking the safety of all field workers. Some of the items to be 
considered prior to determining if work should continue are: 

Potential for heat stress and heat-related injuries 
Treacherous weather-related working conditions (hail, rain, snow, ice, high winds) 
Limited visibility (fog) 
Potential for electrical storms 
Earthquakes 
Other major incidents 

Site activities will be limited to daylight hours, or when suitable artificial light is provided, and 
acceptable weather conditions prevail. The SHSO will determine the need to cease field operations 
or observe daily weather reports and evacuate, if necessary, in case of severe inclement weather 
conditions. 



11.11 Spill Control and Response 

All small hazardous spills/environmental releases shall be contained as close to the source as 
possible. Whenever possible, the MSDS will be consulted to assist in determining the best means 
of containment and cleanup. For small spills, sorbent materials such as sand, sawdust or 
commercial sorbents should be placed directly on the substance to contain the spill and aid 
recovery. Any acid spills should be diluted or neutralized carefully prior to attempting recovery. 
Berms of earthen or sorbent materials can be used to contain the leading edge of the spills. Drains 
or drainage areas should be blocked. All spill containment materials will be properly disposed as 
hazardous waste. An exclusion zone of 50-100 feet around the spill area should be established 
depending on the size of the spill. 

The following steps should be taken by the Emergency Coordinator: 

Determine the nature, identity and amounts of major spill components 
Make sure all unnecessary persons are removed from the spill area 
Notify appropriate response teams and authorities 
Use proper PPE in consultation with the SHSO 
If a flammable liquid, gas or vapor is involved, remove all ignition sources and use nonsparking 
andlor explosive proof equipment to contain or clean up the spill (diesel only vehicles, air 
operated pumps, etc.) 
If possible, try to stop the leak with appropriate material and, 
Remove all surrounding materials that can react or compound with the spill. 
Notifjr Regulatory Affairs located in Langhorne, PA.- Mr. Tom Teeling at 215-702-4078 

11.12 Emergency Equipment 

The following minimum emergency equipment shall be kept and maintained on-site. 

Industrial first aid kit 
Portable eye washes meeting ANSI 358.1-1 99 1 (one per field team) 
Air horns (one per field team) 
Fire extinguishers (one per trailerlvehicle, trailers and located at hot work stations) 
Fire Blanket 
Absorbent Material 

11.13 Restoration and Salvage 

After an emergency, prompt restoration of utilities, fire protection equipment, medical supplies and 



other equipment will reduce the possibility of further losses. Some of the items that may need to 
be addressed are: 

Refilling fire extinguishers 
Refilling medical supplies 
Recharging eyewashes andor showers 
Replenishing spill control supplies and, 
Replacing used air horns 

12.0 TRAINING 

12.1 General Health and Safety Training 

In accordance with Foster Wheeler Environmental corporate policy, and pursuant to 29 CFR 
1910.120, hazardous waste site workers shall, at the time of job assignment, have received a 
minimum of 40 hours of initial health and safety training for hazardous waste site operations unless 
otherwise noted in the above reference. At a minimum, the training shall have consisted of 
instruction in the topics outlined in the standard. Personnel who have not met the requirements for 
initial training shall not be allowed to work in any site activities in which they may be exposed to 
hazards (chemical or physical). 

12.1.1 Three Day Supervised On the Job Training 

In addition to the required initial hazardous waste operations training, each employee shall have 
received three days of directly supervised on-the-job training. This training will address the duties 
the employees are expected to perform. 

12.2 Annual Eight-Hour Refresher Training 

Annual eight-hour refresher training will be required of all hazardous waste site field personnel in 
order to maintain their qualifications for field work. The training will cover a review of 1910.120 
requirements and related company programs and procedures. 

12.3 Eight Hour Supervisor Training 

The site supervisor assigned to this project has taken the FWENC 8 hour supervisor training class. 

12.4 Site-Specific Training 

Prior to commencement of field activities, all field personnel assigned to the project will have . 
completed training that will specifically address the activities, procedures, monitoring, and 
equipment used in the site operations. It will include site and facility layout, hazards and 



emergency services at the site and will highlight all provisions contained within this SHSP. This 
training will also allow field workers to clarify anyttung they do not understand and to reinforce 
their responsibilities regarding safety and operations for their particular activity. 

12.5 On-Site Safety Briefings 

Project personnel and visitors will be given on-site health and safety briefings by the FOL to assist 
site personnel in safely conducting their work activities. The briefings will include information on 
new operations to be conducted, changes in work practices or changes in the site's environmental 
conditions, as well as periodic reinforcement of previously discussed topics. The briefings will also 
provide a forum to facilitate conformance with safety requirements and to identify performance 
deficiencies related to safety during daily activities or as a result of safety inspections. The 
meetings will also be an opportunity for the SHSO to periodically update the crews on monitoring 
results. Prior to starting any new activity, a training session using the Activity Hazard Analysis will 
be held for crew members involved in the activity. 

12.6 First Aid and CPR 

The SHSO will identify those individuals requiring first aid and CPR training in order to ensure 
that emergency medical treatment is available during field activities. It is expected that a minimum 
of two field person onsite will have first aid and CPR training. The training will be consistent with 
the requirements of the American Red Cross Association and included information of Bloodborne 
Pathogens Training.. 

12.7 Hazard Communication 

Hazard communication training will be provided in accordance with the requirements contained in 
the Foster Wheeler Environmental Health and Safety Program Manual, Section 4-2. 

13.0 LOGS, REPORTS AND RECORDKEEPING 

The following is a summary of required health and safety logs, reports and recordkeeping. 

13.1 Field Change Request 

To be completed for initiating a change to the SHSP. The PHSM and Project Manager or designee 
approval is required. The original will be kept in the project file. Approved changes will be 
reviewed with affected field personnel at a safety briefing. Copies will be distributed to the Client 
Representative. 



13.2 Medical and Training Records 

Copies or verification of training (40 hour, 8 hour, supervisor, site specific training and 
documentation of three day OJT) and medical clearance for hazardous waste site work and 
respirator use will be maintained onsite. Records for all subcontractor employees will also be kept 
onsite. All employee medical records will be maintained by the Corporate Medical Consultant - 
Greaney Medical Group in accordance with Foster Wheeler Environmental Corporation Health and 
Safety Program Manual, section HS 1-8. 

13.3 On-site Log 

A log of personnel on-site each day will be kept by the Project FOL or designee. 

13.4 Weekly Health and Safety Reports 

The SHSO shall complete and submit weekly health and safety reports to the PHSM. The report is 
provided in Appendix G. 

13.5 Accidentnncident Reports 

The incident reporting and investigation during site work will follow Foster Wheeler 
Environmental Corporation Health and Safety Program Manual, section HS 1-7. 

13.6 OSHA Form 200 

An OSHA Form 200 will be kept at the project site. All recordable injuries or illnesses will be 
recorded on this form. At the end of the project, the original will be sent to Regional Health and 
Safety Manager for maintenance. Subcontractor employers must also meet the requirements of 
maintaining an OSHA 200 form. The incident report form referenced in section 11.1 1 meets the 
requirements of the OSHA Form 10l(supplemental record) and must be maintained with the 
OSHA Form 200 for all recordable injuries or illnesses. 

13.7 Health and Safety Logbooks 

The SHSO will maintain logbooks during site work. The daily site conditions, personnel, 
monitoring results and significant events will be recorded. The original logbooks will become part 
of the exposure records file. 

13.8 Hazard Communication Program/MSDS 

Material Safety Data Sheets (MSDS) will be obtained for applicable substances and included in the , 

site hazard communication file. The hazard communication program will be maintained onsite in 



accordance with 29 CFR 1910.1200 and Foster Wheeler Environmental Corporation Health and 
Safety Program Manual Section HS 4-2. 

14.0 FIELD PERSONNEL REVIEW 

This form serves as documentation that field personnel have read, or have been informed of, and 
understand the provisions of the SHSP. It is maintained on site by the SHSO as a project record. 

Each field team member shall sign this section after site-specific training is completed and before 
being permitted to work on site. 

I have read, or have been informed of, the Site-Specific Health and Safety Plan and understand the 
information presented. I will comply with the provisions contained therein. 

Name (Print and Sign) Date 
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ACTIVITY HAZARD ANALYSIS 



ACTIVITY HAZARD ANALYSIS 

?reject. W C .  MELVILLE 
4ctivity. TASK 1 - SOIL STABILIZATION. TRANSPORT AND DISPOSAL 

1. Mobihzation of equipment and supplies 
(Hazards and Controls 1-9 apply) 

1. Haul soil via loader and transport to mixer 
(Hazards and Controls 2,3,6-11 apply) 

3 .  Mixing of contaminated soil with cement 
dust (Hazards and controls 3,4,6,7,8,9,10,11 
apply) 

1. Transport soil to stockpile area via front end 
loader (Hazards and Controls 2,3,6-11 
apply) 

5 .  Pressure wash bucket loader (Hazards and 
Controls 2, 7, 10-12 apply) 

j Load so11 onto dump trucks and transport to 
landfill (Hazards and Controls 2,3,  6-9 
apply) 

1 Back Injuries 

3. Vehicular Traffic 

5 Dropped Objects 

4 Overhead Hazards 

6. Noise 

7. Eye Injuries 

8 Operation of Heavy Equipment (rollovers, overhead hazards, 
spills, struck by or against) during loading, mixing, stockpiling 
and loadout of soil 

9. Fire 

10. Chemical Exposure to asbestos and lead during loadout, 
mixing and transporting 

1 1. Inhalation Exposure 

Location: MELVILLE. N 

1. Site personnel will be instructed on proper lifting techniques; Mechanical devices 
should be used to reduce manual handling of materials; team lifting should be utilized if 
mechanical devices are not available; Instruct personnel on proper lifting techniques. 

2. Maintain work areas safe and orderly; unloading areas should be on even terrain; mark 
and repair if possible tripping hazards. 

3. Spotters will be used when backing up trucks, heavy equipment and moving equipment 
shall be quipped with back up alarms 

5 .  Steel toe boots meeting ANSI Standard 241 will be worn 

4. Personnel will be required to wear hard hats that meet ANSI Standard 289.1; hevy 
equipment will be designed and carry ROPS 

6.  Hearing protection will be worn with a noise reduction rating capable of maintaining 
personal exposure below 85 dBA (ear muffs or plugs); SHSO will determine the need for 
hearing protection; all equipment will be equipped with manufacturer's required mumers 

7. Safety glasses meeting ANSI Standard 287  will be worn during soil sampling and soil 
removal operations; Pressure washing requires chemical goggles and a full-faced shield 

8. Equipment will have rollover protective structures and seat belts, operators shall wear 
seat belts when operating equipment; do not operate equipment on grades which exceed 
manufacturer's recommendations; equipment will have guards, canopies or grills to 
protect from flying objects, ground personnel will stay clear of all suspended loads, all 
slings chains and ropes will be rated for the load in which it is expected to lift; spills and 
absorbent materials will be readily available; drip pans, polyethylene sheeting or other 
means will be used for secondary containment; eye contact wlth operators will be made 
before approaching equipment; equipment will not be approached on blind sides; avoid 
equipment swing areas; know hand signals; all equipment will be equipped with backup 
alarms; no loose clothing, gauntlet-type gloves, rings or watches will be worn 

9. ABC type fire extinguishers shall be readily available, No smoking in work area 

10. Protective clothing (i.e., chemical gloves and chemical goggles) will be worn during 
sampling operations; skin will be rinsed with water if contact with hazardous material 
occurs; Soil removal will require Level C PPE; a portable eye wash station will be 
located by work area; Pressure washing requires the use of chemical goggles, Tyvek and 
respirator 

11. Soil removal will be conducted in Level C PPE, Air monitoring will performed as 
required by SHSP 



Location. WLVILLE. RI 

13 Heat Stress 

I 

I EQUIPMENT USED. ' MSPECIION ., _ _  REQUIREMENTS~ ,,.'* : w , :, 
, ,, 

-- 

1 Bucket Loader 
2 Modified Level D PPE and Level D PPE 
3 First Aid Kits 
4. Portable Eyewash 
5. Fire Extinguishers 
6 PIDCID 
7. Pressure Washer 

1 Weekly inspections will be performed on fire extinguishers. 
2 Daily safety and weekly inspections will be performed on first 

aid kits. 
3. Initial inspections will be performed on heavy equipment prior 

to each use. 
4. Portable eye wash will be inspected weekly. 
5 Monitoring equipment will be pre and post calibrated daily. 
6 Pressure washer and hoses will be inspected prior to each use. 

* .> '.*- . ,$: :.,+*$'s 2 ,, , , PROTECTIVE MEASUREStCONTROLS - * 

12 Proper instruction on safe use of pressure washers will be conducted, operators will not 
fix the hand trigger in the open pos~tion such that if the wand were left unattended, water 
would spray from the tip, all pressure washers w ~ l l  be equipped with a deadman switch 

13 Provide workhest breaks; provide shading from radiant heat, provide and encourage 
workers to drlnk fluids; perform tasks early in day, if possible, institute FWENC heat 
stress prevention program; only wear tyvek where requ~red by hazard, to be evaluated by 
SHSO. 

1. Personnel have read and comply with SHSP 
2. Site specific training 
3. Qualified operators will be used for heavy equipment operation 
4. Instruct personnel on proper use of fire extinguishers 
5. At least 2 individuals on-site will have current CPR and First aid training 



ACTIVITY HAZARD ANALYSIS 

Project. NETC. MELVILLE 
Activity TASK 2 - LOADING. TRANSPORTATION AND DISPOSAL OF TPH CONTAMINATED SOIL 

Locat~on' MELVILLE. RI 

1 Mob~lizat~on of equipment and supplies 
(Hazards and Controls 1-9 apply) 

2. Haul soil via loader and transport to mlxer 
(Hazards and Controls 2,3,6-11 apply) 

3. Mixing of contaminated soil with cement 
dust (Hazards and controls 3,4,6,7,8,9,10,l l 
apply) 

4. Transport soil to stockpile area via front end 
loader (Hazards and Controls 2,3,6-11 
apply) 

6. Pressure wash bucket loader (Hazards and 
Controls 2, 7, 10-12 apply) 

5. Load so11 onto dump trucks and transport to 
(Hazards and Controls 2,3,6-9 apply) 

1 Back Injur~es 

3. Vehicular Traffic 

5. Dropped Objects 

4 Overhead Hazards 

6 Noise 

7 Eye Injuries 

8. Operation of Heavy Equipment (rollovers, overhead hazards, 
sp~lls, struck by or against) during loading, mixing, stockpiling 
and loadout of so11 

10. Chemical Exposure to asbestos and lead during loadout, 
mixing and transporting 

I I Inhalation Exposure 

L - - r .  
< 

I _ PROTECTIVE MEASURES(CONTR0LS 

1 Site personnel w ~ l l  be Instructed on proper lifting techniques, Mechanical dev~ces 
should be used to reduce manual handling ofmaterials; team lifting should be utilized if 
mechanical devices are not available; Instruct personnel on proper liftmg techniques. 

2. Maintain work areas safe and orderly, unloading areas should be on even terrain; mark 
and repair if possible tripping hazards. 

3 Spotters will be used when backing up trucks, heavy equipment and moving equipment 
shall be quipped with back up alarms 

5. Steel toe boots meeting ANSI Standard 241 will be worn 

4 Personnel will be required to wear hard hats that meet ANSI Standard 289.1; hevy 
equipment will be designed and carry ROPS 

6. Hearing protection will be worn with a noise reduction rating capable of maintaining 
personal exposure below 85 dBA (ear muffs or plugs); SHSO will determine the need for 
hearing protection; all equipment will be equipped with manufacturer's required mufflers 

7. Safety glasses meeting ANSI Standard 285 will be worn during soil sampling and soil 
removal operations; Pressure washing requlres chemical goggles and a full-faced shield 

- 

8. Equipment will have roll&er protective structures and seat belts; overators shall wear 
seat belts when operating equipment; do not operate equipment on grades which exceed 
manufacturer's recommendations; equipment will have guards, canopies or grills to 
protect from flying objects; ground personnel will stay clear of all suspended loads; all 
slings chains and ropes will be rated for the load in which it is expected to lift, spills and 
absorbent materials will be readily available, drip pans,,polyethylene sheeting or other 
means will be used for secondary containment, eye contact w~th operators will be made 
before approaching equipment; equipment will not be approached on blind sides; avoid 
equipment swing areas; know hand signals; all equipment will be equipped with backup 
alarms; no loose clothing, gauntlet-type gloves, rings or watches will be worn 

9 ABC type fire extinguishers shall be read~ly available; No smoking in work area 

10. Protective clothing (i e , chemical gloves and chemical goggles) will be worn during 
sampling operations; skin will be rinsed with water if contact with hazardous material 
occurs; Soil removal will require Level C PPE; a portable eye wash station will be 
located by work area; Pressure washing requires the use of chemical goggles, Tyvek and 
respirator 

11 Soil removal will be conducted in Level C PPE; Air monltorlng will performed as 



Project. NETC. MELVILLE 
Activity TASK 2 - LOADING. TRANSPORTATION AND DISPOSAL OF TPH CONTAMINATED SOIL 

1. Bucket Loader 
2. Modified Level D PPE and Level D PPE 
3. First Aid Kits 
4. Portable Eyewash 
5 Fire Extinguishers 
6 PIDlFID 
7. Pressure Washer 

POTENTIAL HAZARDS - c - 

12 Struck By (water stream) 

13 Heat Stress 

1. Weekly inspections will be oerformed on fire extinguishers. 
2 Daily safety and weekly inspections will be on first 

aid kits 
3 Initial inspections will be performed on heavy equipment prior 

to each use 
4 Portable eye wash will be inspected weekly 
5 .  Monitoring equipment will be pre and post calibrated daily. 
6. Pressure washer and hoses will be inspected prior to each use 

Location M E L V I L L M  

: , ,:, -- ., . .,,PROTECTIVE I;.~EASURES/CO~NT~,OL~',~ ; ,; -:> 
2,. 3 & :.'$.++- _ ^  s .  _ _, . " ,  ---A . , Lr.LI . r  

required by SHSP 

12 Proper instructron on safe use of pressure washers will be conducted, operators W I I I  not 
fix the I~and trrggcr in the open posltron such that rf the wand were left unattcndcd, water 
would spray from the tip; all pressure washers will be equ~pped with a deadrnan sw~tch 

13 Provide workhest breaks; provide shading from radiant heat; provide and encourage 
workers to drink fluids; perform tasks early in day, if possible, institute FWENC heat 
stress prevention program; only wear tyvek where required by hazard, to be evaluated by 
SHSO. 

1. Personnel have read and comply with SHSP 
2. Site specific training 
3. Qualified operators will be used for heavy equipment operation 
4. Instruct personnel on proper use of fire extinguishers 
5. At least 2 individuals on-site will have current CPR and First aid training 



APPENDIX C 

PPE SELECTION FORM 





APPENDIX D 

HEAVY EQUIPMENT DECONTAMINATION FORM 



D ECONTARI IN ATION CERTIFICATE 

SUBJECT: 

The above referenced equipment was decontaminated (Date: ) in 
accordance with the requirement referenced in Section . , of the Project 
Specifications. 

Very truly yours, 

FWENC Representative 



APPENDIX E 

MEDICAL DATA SHEET 



Foster Wheeler Environmental Corporation 

MEDICAL DATA SHEET 

The brief medical data sheet shall be completed by all on-site personnel and will be kept in the 
Support Zone by the HSO as a project record during the conduct of site operations. It accompanies 
any personnel when medical assistance is needed or if transport to a hospital is required. 

Project: 

Name: Home Telephone: 

Address: 

Age: Height: Weight: Blood Type: - 

Name and Telephone Number of Emergency Contact: 

Drug or Other Allergies: 

Particular Sensitivities: 

Do You Wear Contacts? 

Provide A Check List Of Previous Illnesses: 

What Medications Are You Presently Using? 

Do You Have Any Medical Restrictions? 

Name, Address, And Phone Number Of Personal Physician: 



APPENDIX F 

WORK RULES 



FOSTER WHEELER ENVIRONMENTAL CORPORATION 

GENERAL HEALTH AND SAFETY WORK RULES 

All site personnel must attend each day's Health and Safety Briefing. 

Any individual taking prescribed drugs shall inform the NSO of the type of medication. The 
HSO will review the matter with-the Project Health and Safety Manager and the Corporate 
Medical Consultant (CMC), who will decide if rhe en~ployee can safely work on-site while 
taking the medication. 

The personal protective equipment specified by the HSO and the HASP shall be worn by all 
site personnel. This includes hard hats and safety glasses which must be worn at all times in 
active work areas. 

Facial hair (beards, long sideburns or mustaches) which may interfere with a satisfactory fit 
of a respirator mask is not allowed on any person ~vho  may be required to wear a respirator. 

All personnel must sign the site log and the exclusion zone log when used at the site. 

Personnel must follow proper decontamination procedures and shower at the end of the work 
shift. 

Eating, drinking, chewing tobacco or gum, smoking and any other practice that may increase 
the possibility of hand-to-mouth contact is prohibited in the exclusion zone or the 
contamination reduction zone. -(Exceptions-mTbbcpemitted- by the-PHSM to -allow-fluid 
intake.during heat stress condjtigns.)_ 

All lighters, matches, cigarettes and other forms of tobacco are prohibited in the Exclusion 
Zone. 

All signs and demarcations shall be followed. Such signs and demarcation shall not be 
removed except as authorized by the HSO. 

No one shall enter a permit-required confined space without a permit. Confined space entry 
permits must be followed as issued. 

All personnel must follow Hot Work Pennits as issued 

All ~~crso~ inc l  musr use the 13uddy Syslcm in the l~uclusion Zone 



All personnel must follow the work-rest regimens and other practices required by the hear 
st ress PI-ogl-am 

moving parts or hazardous energy sources. 

No person shall operate equipment unless trained and authorized. 

No one may enter an excavation greater than four feet deep unless authorized by the 
Competent Person. Excavations must be sloped or shored properly. Safe means of access and 
egress from excavations must be maintained. 

Ladders and scaffolds shall be solidly constructed, in good working condition and inspected 
prior to use. No one map use defective ladders or scaffolds. 

Fall protection or fall arrest systems must be in place when working at elevations greater than 
six feet for temporary working surfaces and four feet for fixed platforn~s. 

Safety belts, harnesses and lanyards must be selected by the Supenlisor. The user must inspect 
the equipment prior to use. No defective personal fall protection equipment shall be used. 
Personal fall protection that has been shock loaded must be discarded. 

Hand and portable power tools must be inspected prior to use. Defective tools and equipment 
shall not be used. 

Ground fault interrupters shall be used for cord and plug equipment used outdoors or in damp 
locations. Electrical cords shall be kept out walkways and puddles unless protected and rated 
for the service. 

Improper use, mishandling or tampering with health and safety equipment and samples is 
prohibited. 

Horseplay of any kind is prohibited. 

Possession or use of alcoholic beverages, controlled substances or firearms on any site is 
forbidden. 

All accidents, no rnaner how minor must be reported immediately to the Supervisor. 

All personnel shall be familiar with the Site Emergency Response Plan. 

The above Health and Safety Rules are not all inclusive and it is your responsibility to comply 
with all regulations set forth by OSHA, the FWENC Corporate H&S Manual, the HASP, the 
client, FWENC Supervisors and the I-ISO. 



APPENDIX G 

WEEKLY REPORT 



FOSTER WHEELER ENVIRONMENTAL CORPORATION 
WEEKLYHEALTHANDSAFETYREPORT 

Project Name: 
Location: 
Delivery Order No. 

SITE INFORMATION 11 INJURIES AND ILLNESSES 
II 

Week Endinn: 11 Yes or no (circle) .. - I1 

Hours Worked: 11 Describe and attach reports: 
I1 Level Of Protection: B C D (circle) 

MAJOR ACTIVITIES CONDUCTED THIS WEEK 
(drum handling, sampling, excavation, abatement.T&D, etc.) 

SIGNIFICANT EVENTS THIS WEEK 
(regulatory visits, equipment malfunctions, process start-up or shut down) 

FUTURE ISSUES 
(schedule, manpower allocation, monitoring equipment, other resources needed) 

SITE AUDITIINSPECTIONS CONDUCTED Yes or No (circle) 
(describe outstanding findings and attach results) 



AIR MONITORING: 
Real Time 

Major .Worker FIDIPID CG1102 PDM 
Activity Location(s) Occupation Range Range Range Other 

PERSONAL AIR MONITORING 
Type of 

Analyte Activity Monitored Occupation Location Result Sample' 
pp 

SUBCONTRACTORS ON SITE - - - .  

Return to Site 
Company Name Task or Function Next Week (YIN) 

Health and  Safety Officer - Signature Date 
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